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Rheumatic heart disease is the most common form of heart disease 
among persons of college age, accounting for at least 90 percent of 
detectable structural changes, notably valvular disease, cardiac en- 
largement, and adherent pericardium. Congenital cardiovascular 
malformations and idiopathic enlargement account for most of the 
remaining cases. Adherent pericardium from tuberculosis, pneu- 
monia, septic infections, or of unknown etiology is occasionally en- 
countered. It is doubtful, however, whether many persons suffering 
from these conditions reach college. Although elevation of the 
arterial blood pressure is not uncommon among persons of college age, 
structural changes from this cause cannot usually be detected during 
this age period. 

Wood (1), at the University of Pennsylvania, found 31 cases of 
rheumatic heart disease among 3,086 students, an incidence of 10 
per 1,000. Paul (2), at Yale, reported 65 cases among 7,914 students, 
or 8.2 per 1,000. With these exceptions, the recent literature seems 
singularly devoid of studies of rheumatic heart disease among students 
attending institutions of higher education. College students con- 
stitute a fairly homogeneous group from which it should be possible 
to obtain information of epidemiological significance. 


REPLIES TO QUESTIONNAIRES AND PARTICIPATING INSTITUTIONS 


Inquiries concerning the incidence of rheumatic heart disease were 
sent to 213 colleges and universities with enrollments of at least 500 
students. Replies were received from 87 institutions. Two indi- 
cated less than 100 physical examinations each and were discarded. 
The University of Pennsylvania was unable to furnish information for 
the year under study on account of an arrangement whereby town 
students are given only preliminary physical examinations and then 
referred to their family physicians. The study by Dr. F.C. Wood at 

1 From the Office of Heart Disease Investigations, National Institute of Health, branch office, 133 South 


36th St., Philadelphia, Pa. 
87203°—38——1 (1685) 








September 16, 1938 1636 


the University of Pennsylvania, made in 1931-32, was included, so that 
altogether reports were available from 86 colleges and universities. 

The following institutions participated in this study: Adelphi Col- 
lege, Alabama College, Albright College, Alfred University, Univer- 
sity of Arkansas, Beaver College, Berea College, Brigham Young 
University, Brown University and Pembroke College, Bryn Mawr 
College, Bucknell University, Carleton College, Carnegie Institute of 
Technology, University of Chicago, University of Cincinnati, Clare- 
mont College, Colorado College, Colorado State College, Columbia 
University, Connecticut State College, Cornell University, Davidson 
College, Denison University, University of Denver, University of 
Detroit, University of Florida, Fordham University, Gonzaga Univer- 
sity, Hamilton College, Hampton Institute, University of Hawaii, 
Hollins College, Hunter College, University of Idaho, University of 
Illinois, University of Iowa, Johns Hopkins University, University 
of Kansas, Kent State University, Lafayette College, Loyola Univer- 
sity, Loyola University of Chicago, Massachusetts State College, 
Miami University, Michigan State College, University of Michigan, 
University of Minnesota, University of Missouri, State University of 
Montana, Mount Holyoke College, University of Nevada, University 
of New Hampshire, North Carolina State College, Woman’s College 
of the University of North Carolina, Oberlin College, Ohio State 
‘ University, Ohio Wesleyan University, Oklahoma Agricultural and 
Mechanical College, Oklahoma College for Women, Pennsylvania 
State College, University of Pennsylvania, Princeton University, 
College of Puget Sound, Randolph Macon Woman’s College, Red- 
lands University, Rhode Island State College, Rice Institute, Univer- 
sity of Richmond, University of San Francisco, South Dakota State 
College, Southern Methodist University, Stanford University, Syra- 
cuse University, University of Tennessee, Agricultural and Mechanical 
College of Texas, Texas State College for Women, Tufts College, 
University of Utah, Vanderbilt University, University of Vermont, 
Washington State College, West Virginia University, College of Wil- 
liam and Mary, University of Wisconsin, University of Wyoming, and 
Yale University. 

The writer wishes to acknowledge his appreciation to the directors 
of student health services and administration officers of these educa- 
tional institutions for their cooperation. 


INCIDENCE BASED ON REPLIES TO QUESTIONNAIRE 


Among 104,163 student health examinations, 1,207 cases of rheu- 
matic heart disease, an incidence of 11.6 per 1,000 physical examina- 
tions, were reported. Among 63,828 men students, 607 cases were 
reported, giving a rate of 9.5 per 1,000, while among 40,335 women 
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students 600 cases were reported, or 14.9 per 1,000. Of the 86 colleges 
and universities, 59 reported on examinations of men and women 
students, 16 only on men students, while 11 were strictly women’s 
colleges. Altogether 75 institutions reported on physical examina- 
tions of men students and 70 reported on women students. The total 
enrollment of these institutions was 295,513 students. 

TaBLE 1.—IJncidence of rheumatic heart disease among 104,163 student health ex- 


aminations in 86 universities and colleges in the United States on the basis of sex, 
size of institution, and with or without affiliated medical schools 
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The reported incidence of rheumatic heart disease bore an inverse 
relationship to the number of student health examinations performed 
(table 1). The incidence in institutions reporting less than 500 
examinations was 19.4 per 1,000, among those reporting 500 to 1,000 
examinations the rate was 15.9 per 1,000, among those reporting 1,000 
to 2,000 student health examinations the rate was 10.7 per 1,000, 
while in the larger schools reporting over 2,000 physical examinations 
the incidence was only 9.0 per 1,000. This incidence relationship 
was also noted when the total enrollment of the institutions was used 
as a basis for comparison. 

The incidence in universities with affiliated medical schools was 
notably less than in the 86 colleges and universities as a whole, and 
decidedly less than in the colleges and universities without medical 
school affiliation. Among 22 universities with medical schools giving 
4-year courses, in a total of 50,307 student health examinations, 346 
cases of rheumatic heart disease were reported, a rate of 6.9 per 1,000. 
Among 53,856 physical examinations at 64 other institutions, 861 
cases of rheumatic heart disease were reported, or 16.2 per 1,000. In 
only two instances were rates greater than 20 per 1,000 reported from 
universities with medical schools. In both of these less than 1,000 
examinations were performed. 
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TABLE 2.—Reported incidence of rheumatic heart disease on student health examina- 
tions in 14 large universities with affiliated medical schools, reporting at least 1,500 
student health examinations, whose student health services are members of the 
American Student Health Association 
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1 Figures taken from a study made by Dr. F. C. Wood during 1931-32. 


In table 2 are shown the results from a selected group of 14 large 
universities with affiliated schools of medicine, reporting at least 1,600 
student health examinations, whose student health services are mem- 
bers of the American Student Health Association. Among 46,098 
student health examinations, 296 cases of rheumatic heart disease-were 
reported, a rate of 6.4 per 1,000. In no instance did the incidence 
exceed 11.0 per 1,000. It is believed that this rate of 6.4 per 1,000 
nearly approximates the true incidence of rheumatic heart disease 
among college students, since these institutions have well organized 
health services and are in better position to avail themselves of the 
services of consultants and modern diagnostic equipment. 

The reported incidence of rheumatic heart disease ranged from no 
cases in 3 institutions to as high as 62 per 1,000 students (table 3). 
This could not be accounted for on the basis of geographic location, 
since few schools from the deep South participated in this study. The 
rates were not higher in urban universities than in institutions located 
in smaller centers of population, or in State universities which draw 
heavily from small towns and rural areas. The unusually high inci- 
dences were reported more commonly from strictly women’s colleges 
than from men’s colleges or coeducational institutions. Among 
13,024 health examinations in women’s colleges the reported incidence 
was 21.0 per 1,000, while among 27,311 examinations performed on 
women students in coeducational institutions the rate was only 11.9 
per 1,000. 
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TABLE 3.—F requency distribution of the reported incidence of rheumatic heart disease 
in 86 colleges and universities in the United States 
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Based on 104,163 student health examinations (table 1) the reported 
incidence of rheumatic heart disease among men students was 9.5 per 
1,000, while that among women students was 14.9 per 1,000. Since a 
number of factors, such as the size of the institution, number of health 
examinations performed, medical school affiliation, and whether the 
examinations among women were reported from women’s colleges or 
coeducational institutions enter into these determinations, these rates 
cannot be taken at their face value. In 59 coeducational institutions 
the rate among 53,068 physical examinations on men students was 9.0 
per 1,000, while among 27,311 female students it was 11.9 per 1,000. 
In 29 of these institutions the rate reported was higher among men 
students, in 28 it was higher among women students, while in two the 
rates were practically the same. 

The incidence among 32,863 male students in the 14 large universi- 
ties with affiliated medical schools was 6.0 per 1,000, while among 
13,235 women students it was 7.4 per 1,000. In one large university, 
probably due to some local condition, the rate among women students 
was nearly 21 per 1,000. When this university is excluded, the rate 
among men students is 6.3 per 1,000, while that among women students 
is 6.0 per 1,000. The reported rates among men students exceeded 
those among women in five of these universities, the opposite was true 
in seven instances, in one university the rates were about equal, while 
one institution reported only on men students. It is extremely doubt- 
ful whether sex plays an important role in the incidence of rheumatic 
heart disease among college students. 

All of the 86 colleges and universities indicated that students dis- 
robed to the waist for purpose of physical examination. This is in 
happy contrast to the fact that in several States, including some of the 
most populous and otherwise progressive, there are still laws against 
disrobing school children to the waist for health examinations in the 
public schools. 








September 16, 1938 1640 
RHEUMATIC HEART DISEASE AS A STUDENT HEALTH PROBLEM 


Rheumatic heart disease presents a definite, but limited, problem 
among student bodies in institutions of higher education. Every 
effort should be made to detect this condition during entrance and 
periodic health examinations, and to estimate the extent of functional 
impairment. It may not only be necessary to proscribe certain forms 
of competitive athletics and to modify the physical education program, 
but the entire curriculum of a student may have to be changed. 
Prudence demands that a student be tactfully advised against under- 
taking a course of study leading to a career too strenuous for his 
handicap. 

Student health examinations should be made as much for the purpose 
of ruling out functional abnormalities as to detect organic disease. 
The concept of preventive medicine is a comparatively recent one to 
most persons. The public, students included, is inclined to misdirect 
its fears on matters pertaining to personal health. Many otherwise 
well-informed people receive most of their health instruction through 
the medium of commercial advertising—in the press, over the air, 
by hand bills and bill boards, and through the mails. This material 
is highly biased, almost never authoritative, and often false. 

The public is more afraid of heart disease than of any other common 
condition, with the exception of cancer. Cabot (3) states that nearly 
10 percent of Harvard freshmen in one class examined by Dr. Roger 
I. Lee believed that they had a “weak heart’’ or some more definite 
evidence of heart disease. While the failure to diagnose heart disease 
may lead to serious consequences, the diagnosis of a functional mur- 
mur as heart disease may be nearly as unfortunate. Not only may 
the student forego many pleasurable and useful activities in college, 
but his entire career may be influenced. The specter of heart disease 
is nearly always a source of mental anguish to the individual and his 
family, enhanced because of the readiness with which the public 
associates heart disease with sudden death. 

Among the symptoms of disease, apprehension is the common de- 
nominator. All patients are more or less fearful; else they would not 
consult a physician. The student health physician should approach 
each case with an open mind. Young adults often grow up with the 
delusion that they have organic heart disease, frequently based on a 
diagnosis of heart disease or chance remark about a murmur by a 
physician while attending an intercurrent disease or during a school 
medical inspection. Firm in the belief that there is something wrong 
with their hearts many fail to be reexamined. By the time they reach 
adult life it is often difficult to disabuse them of the belief. A pains- 
taking history and physical examination, together. with such laboratory 
procedures as are available, followed by a reassuring and sympathetic 
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talk, the correction of defects or habits which give rise to heart con- 
sciousness, and encouragement to greater physical effort, will usually 
suffice. Sometimes mild sedatives are useful. In the more severe 
cases the mental hygienist may be of service. 

Even when rheumatic heart disease is suspected or detected, care 
should be maintained not to alarm unduly. A quiet talk will do much 
to dispel fears. To restrict the student too much may result in the 
superimposition of a cardiac neurosis on a very minor form of heart 
disease. The neurosis may become the more troublesome factor. 
Each case requires individual management. The actual treatment 
should be left to the family physician. The primary aim of the college 
physician should not be to restrict the student from engaging in useful 
and pleasurable activities, but to determine the extent to which he can 
safely participate. 

In attempting to evaluate rheumatic heart disease, as much atten- 
tion should be paid to the question of rheumatic activity as to the 
valve lesions. Although rheumatic heart disease is not as likely to be 
accompanied by signs of active infection in this age period as in child- 
hood, when signs of infection occur, rest in bed is indicated. Persons 
with mitral stenosis, aortic insufficiency, or adherent pericardium 
should refrain as a safety measure from strenuous competitive athletics 
regardless of their functional capacity at that time, as also should cases 
of mitral insufficiency with signs of cardiac enlargement. Individuals 
with histories of rheumatic infection in childhood and with systolic 
apical murmurs not showing signs of cardiac enlargement and who 
have not had recent rheumatic infection need not curtail their physical 
activities to any great extent, but it is usually advisable that they do 
not participate in the more strenuous sports. Their cardiac condition 
should be observed from time to time. Where there is doubt con- 
cerning the presence of cardiac enlargement, it is better to err on the 
side of safety. 


COMPARISON OF RHEUMATIC HEART DISEASE WITH PULMONARY TUBER- 
CULOSKSS AS A STUDENT HEALTH PROBLEM 


Rheumatic heart disease is not as important a problem among col- 
lege students as is pulmonary tuberculosis. Few cases of rheumatic 
heart disease.actually develop in students while in college. There is 
not the same danger of transmission of rheumatic heart disease in in- 
stitutions as there is of tuberculosis. Neither of these diseases is as 
common among college students as in similar age groups in the general 
population. 

One of the most striking contrasts between these diseases is in the 
manner of detecting them in large groups, such as student bodies. In 
tuberculosis, the responsible microorganism is known, and it is pos- 
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sible, by means of the tuberculin test, to determine who has been 
infected. By X-raying either the positive reactors or the entire 
student body, adult type pulmonary tuberculosis can be detected by 
a highly efficient objective method at a stage before auscultatory 
signs have developed. The more carefully the disease is sought for, 
the oftener it is diagnosed. In 4 colleges (4) without adequate pro- 
grams for case finding in 1932-33, among 15,374 student health exam- 
inations, 11 cases of pulmonary tuberculosis were detected, giving a 
rate of 0.7 per 1,000. In 7 colleges with adequate methods for case 
finding, among 38,392 student health examinations during the same 
year, 262 cases of adult type pulmonary tuberculosis were found. 
Nearly 10 times as many cases of pulmonary tuberculosis were dis- 
covered, and at earlier stages, in institutions using approved methods 
and equipped with the proper diagnostic armamentaria, as in colleges 
without definite plans for case finding. 

The situation is entirely different with regard to the determination 
of rheumatic heart disease among members of student bodies. There 
is no method of ‘“‘screening’’ suspected cases comparable to the appli- 
cation of the tuberculin test, nor is there an impersonal objective 
means for detecting rheumatic heart disease with the accuracy of the 
X-ray film for detecting pulmonary tuberculosis. The tendency in 
mass diagnosis of rheumatic heart disease is toward over-diagnosis. In 
sharp contrast to pulmonary tuberculosis, the greater care exercised 
in the diagnosis of rheumatic heart disease, the fewer cases are found. 
Trained cardiologists are, as a rule, less likely to diagnose rheumatic 
heart disease than are physicians who encounter cardiac abnormalities 
less frequently. 
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SUGGESTIONS FOR IMPROVING DIAGNOSIS OF RHEUMATIC HEART DIS- 
EASE, ESPECIALLY IN INSTITUTIONS WITHOUT AFFILIATED MEDICAL 


SCHOOLS 


It is not the purpose of this discussion to review at great length the 
physical signs indicative of rheumatic heart disease in presumably 
healthy young adults, the methods for eliciting them, or the pitfalls 
in the interpretation of these signs. A number of recent textbooks on 
heart disease furnish this information in descriptive detail. So far as 
possible, the diagnostic criteria of the American Heart Association 
should be followed (6). 

So much is dependent on the ability, interest, and training of the 
examiner that it is difficult to lay down hard and fast rules. In the 
larger universities, especially those with affiliated medical schools, 
the problem of diagnosis is somewhat simplified. The health services 
are usually well organized and have access to diagnostic equipment 
and the services of consultants, 
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Difficulties in diagnosis are increased in the smaller colleges and 
universities. Wherever possible, these institutions should avail them- 
selves of the services of a competent cardiologist or internist to pass on 
questionable cases and to appraise the functional capacity of known 
cases, or should require the student to obtain an opinion from a 
qualified consultant. Even this suggestion is to a large extent a 
counsel of perfection. In many places these services are not available 
or cannot be obtained for financial reasons. It often devolves upon 
the college physician to make the decision concerning the presence or 
absence of heart disease. 

Too much emphasis can hardly be placed on the past and present 
medical history in the diagnosis of rheumatic heart disease. A past 
history of rheumatic fever or chorea can be obtained in about 75 
percent of rheumatic heart disease in early adult life. An inquiry 
should be made concerning tonsillitis, although this is more difficult 
to evaluate. ‘Growing pains’ severe enough to be remembered, are 
often significant. While chorea without rheumatism apparently 
causes heart disease much less frequently, it is not usually possible to 
be certain of a past history of ‘pure’ chorea when dealing with young 
adults. It is also important to ascertain whether there have been 
bouts of active carditis without a rheumatic history or subsequent to 
an attack of rheumatic fever. Histories of prolonged illness not 
otherwise accounted for should be thoroughly investigated. A posi- 
tive familial history of rheumatic heart disease should be given weight 
in making a diagnosis. 

Of equal importance is the question of functional capacity. Has the 
student been able to participate in athletic competition? Does ordi- 
nary exertion cause undue dyspnea or fatigue? In interpreting the 
answers to these questions consideration must be given the student’s 
constitution, outlook on life, and his scholastic and athletic aspirations. 

According to Grant (6), 2 percent of the student body at Dalhousie 
University, in Canada, gave histories of rheumatic fever, while 0.5 
percent gave histories of chorea. Many persons with histories of 
rheumatic infection- show clear-cut evidence of rheumatic: heart dis- 
ease, while others do not show signs suggesting this condition. There 
is a borderline group which have faint systolic mitral murmurs. 
These are sometimes difficult to evaluate. Without the history of 
rheumatic infection, these conditions would usually be regarded as 
functional. Again it is necessary to go into the question of functional 
capacity and rheumatic activity quite carefully. It is difficult to 
escape the conclusion that in many instances the murmurs are due 
to minor residual changes in the mitral valve. It is better in most 
cases to consider them as potential cases of rheumatic heart disease 
and to observe them from time to time, but not to label them as 
definitely having organic heart disease. 
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The era has long passed (if it ever existed) when any but the most 
obvious forms of heart disease could be diagnosed by the ceremonial 
laying on of a stethoscope. Intelligent conclusions cannot be reached 
by lining the student body up and attempting to detect heart disease 
by a cursory auscultation as students march past. On the other 
hand, the diagnosis of rheumatic heart disease can usually be made 
during the course of a painstaking physical examination, without 
resort to special instruments such as the electrocardiograph or X-ray 
equipment. By means of a careful physical examination it is often 
possible to discover important diagnostic signs which would otherwise 
be overlooked. 

The cardiac examination should be part of a general physical 
examination conducted in a quiet room with the student disrobed to 
the waist. It should be done thoroughly, but need not be time 
consuming. After the pulse and arterial blood pressures have been 
determined, the precordium should be palpated for thrills and to 
locate the apex impulse. At the same time the neck should be ex- 
amined for abnormal pulsations. Although the position of the apex 
impulse is usually a better criterion of enlargement, the heart should 
be percussed to determine cardiac displacement and to confirm the 
impressions concerning its size. The heart should then be auscultated 
with the subject in the upright, recumbent, and left lateral position, 
both before and after sufficient exercise to accelerate the heart rate. 
Undue acceleration to moderate exercise should be noted. The rou- 
tine determination of cardiac rates and arterial blood pressures for 
a given number of minutes after set exercises rarely affords information 
of interpretable value. 

Efforts should be made to determine noncardiac causes for cardiac 
abnormalities, such as thyroid disorders, anemia, pulmonary tuber- 
culosis, overindulgence or sensitivity to tobacco, coffee, or alcohol, 
tachycardias of neurogenic origin, and other factors. 

During the past 20 years clinicians have come to rely more and 
more on instruments of precision in the diagnosis of heart disease. 
The widespread publication of information obtained from the study 
of electrocardiograms has been attended, to a certain extent, by un- 
fortunate repercussions in that it has cast an aura of mystery around 
the diagnosis of heart disease. Sight is often lost of the fact that the 
workers who have done the most to advance clinical electrocardiog- 
raphy are among the first to recognize its limitations. While it is well 
to include an electrocardiographic report in cases of suspected or 
proved cases of organic heart disease for the sake of completeness 
where it is readily available or wherever clinical research is being 
undertaken, the electrocardiogram should not be regarded as the 
sine qua non in the diagnosis of rheumatic heart disease in young adults. 
Electrocardiograms infrequently furnish valuable assistance in the 
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diagnosis of inactive rheumatic valvular disease encountered among 
persons of college age. 

The teleoroentgenogram and orthodiogram are more likely to 
furnish information of real significance in the diagnosis or evaluation 
of rheumatic valvular heart disease and should be included wherever 
possible. In many instances the knowledge derived is largely of 
academic interest, having little influence on the advice given the 
patient. Sometimes it is necessary to depend on radiography to 
determine cardiac enlargement or changes in contour, especially 
in connection with certain systolic apical murmurs. Here the 
diagnosis may in a large measure be dependent on X-ray visualiza- 
tion (7, 8, 9, 10). In the opinion of the writer, roentgenography of 
the heart and large vessels is destined to play an increasingly important 
role in the diagnosis of cardiovascular diseases. 

The tendency toward obtaining lower incidences of heart disease as 
a result of more careful examinations has been suggested in cardiac 
surveys of school children. Robey and his associates (11), on re- 
examining 2,311 Boston school children nominated by school physi- 
cians because of suspected cardiac abnormalities, were able to find 
definite evidence of organic heart disease in only 625 pupils in a school 
population of 119,337 persons. Cahan (12), in Philadelphia, among 
33,293 graded and high-school students, found 191 cases of organic 
heart disease in 863 pupils referred by school physicians because of 
histories or physical findings suggesting heart disease. It is likely that 
in both of these instances the reported incidence of organic heart 
disease would have been higher had not the students been subjected 
to special examinations by experienced cardiologists. Since the 
prognosis of actual cases remains uninfluenced and of a series of cases 
is made relatively worse by the application of stricter criteria for 
diagnosis, the fact that fewer cases are found under these circumstances 
should not be interpreted as minimizing the effects of rheumatic heart 
disease on student bodies. 

To a certain extent it is almost inevitable that higher incidences of 
heart disease be found in institutions whose student health depart- 
ments do not have access to consultation services and diagnostic 
equipment requisite to the proper evaluation of questionable physical 
signs. A college physician is probably justified in many instances in 
refusing a student permission to engage in strenuous competitive 
sports when he finds a systolic apical murmur with possible cardiac 
enlargement. Insurance companies and civil and military authorities 
usually protect themselves by rejecting such cases. If after a careful 
physical examination with due emphasis on the past medical history 
the college physician is unable to make the diagnosis to his own 
satisfaction, he should place the matter squarely before the student 
and his parents with the suggestion that they obtain an opinion from 
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a competent cardiologist or internist, even though it entails a trip 
to the nearest medical center. The question of the presence or absence 
of heart disease is too important a matter to be left in doubt if it can 
be avoided. 

SUMMARY 


1. Among 104,163 student health examinations in 86 colleges and 
universities in the United States, 1,207 cases of rheumatic heart 
disease, a rate of 11.6 per 1,000, were reported. Among 63,828 men 
students, 607 cases, or 9.5 per 1,000, were reported, while among 
40,335 women students 600 cases, or 14.9 per 1,000, were indicated. 

2. The reported incidence of rheumatic heart disease showed an 
inverse relationship to the size of the college or university and the 
number of student health examinations reported. 

3. In 14 large universities with affiliated medical schools reporting 
at least 1,500 student health examinations, and whose student health 
services are affiliated with the American Student Health Association, 
among 46,098 student health examinations 296 cases were reported— 
an incidence of 6.4 per 1,000. 

4. It is doubtful whether sex is an important factor in the incidence 
of this disease among college students. 

5. In contradistinction to adult type pulmonary tuberculosis, the 
reported incidence of rheumatic heart disease is lower in institutions 
with well organized health services. The problem in rheumatic heart 
disease is not primarily case-finding but the detection and interpreta- 
tion of physical signs. 

6. While it is suggested that persons with physical signs suggesting 
heart disease or having past histories of rheumatic infection be sub- 
jected to complete cardiovascular surveys, there is no objective 
method for the mass diagnosis of rheumatic heart disease comparable 
to tuberculin testing and X-raying the chest for the detection of adult 
type pulmonary tuberculosis. The diagnosis of rheumatic heart 
disease is dependent in a large measure on the interest, skill, and ex- 
perience of the individual examining physician. For this reason, the 
services of well qualified consultants should be obtained wherever 
feasible to pass upon doubtful cases and to evaluate the functional 
status of known cases. 

7. To a certain extent it is almost inevitable that more diagnoses of 
heart disease are made in smaller institutions. Even under the most 
favorable circumstances it is difficult to evaluate certain physical 
signs suggesting heart disease. 

8. An unwarranted diagnosis of heart disease may seriously affect 
a student’s career hoth in college and in later years. Painstaking 
examinations and kindly reassurance are necessary to dispel cardiac 
neuroses. 
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9. In the diagnosis of rheumatic heart disease it should be borne in 
mind that it is an acquired condition due to an infection. In most 
eases where a significant history and physical signs are indicative of 
this disease, the examination should be interpreted in the light of the 
past and present history of rheumatic infection, together with its 
influence upon functional capacity. 
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SUSCEPTIBILITY OF MICE TO SPONTANEOUS, INDUCED, 
AND TRANSPLANTABLE TUMORS 


A Comparative Study of Eight Strains* 
By H. B. AnpEervont, Senior Biologist, United States Public Health Service 


The genetic constitution of the test animal is known to be of consid- 
erable importance in experimental cancer. In this report, results of 
several experiments are recorded in which mice of highly inbred strains 
were tested for their reactions to certain carcinogenic hydrocarbons. 
The report is one of a series of publications dealing with the response 
of these strains to injections with carcinogens or to inoculations with 


*From the Office of Cancer Investigations, U. 8. Public Health Service, Wolcott Gibbs Memorial 
Laboratory, Harvard University, Cambridge, Mass. 
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transplantable tumors, while at the present time the incidence of 
spontaneous tumors is being determined. The primary object of this 
work is to ascertain the outstanding characteristics of the various 
strains when subjected to certain experimental procedures so that in 
the future it will be known which strain will supply the most suitable 
test animals for problems in the field of experimental cancer. In the 
discussion of this communication the outcome of this entire series of 
investigations is summarized. 

The influence of heredity in the induction of tumors in experimental 
animals has received attention from investigators in various labora- 
tories. Curtis and Bullock (19) found strain differences in suscep- 
tibility to induced Cysticercus sarcoma of the rat’s liver. Lynch 
(24), Kreyberg (22), and Korteweg (2/1), as well as Reinhard and 
Candee (28), have shown that strains of mice vary in their suscepti- 
bility to tar-induced skin tumors. Reinhard and Candee and also 
Kreyberg detected sex influence in susceptibility to tar painting. 
Experimental evidence has been presented by Branch (17), Boyland 
and Warren (16), Dobrovolskaia-Zavadskaia (20), Lynch (25), and 
from this laboratory (1, 2, 11) which shows that different strains of 
mice vary in their susceptibility to the cancer-inducing power of 
carcinogenic hydrocarbons. 


EXPERIMENTAL ANIMALS 


Eight inbred strains of mice, which are described below, were used 
in the investigations. When specific references are not given regard- 
ing the incidence of spontaneous mammary tumors, the information 
was obtained from the List of Stocks supplied by the Roscoe B. Jackson 
Memorial Laboratory. 

Strain C;H.—This strain was originated in 1920 by Strong (3/). 
Published reports by Strong (31), Bittner (14), and from this labora- 
tory (6) show that the breeding females have a high incidence of mam- 
mary tumors. Recently it has been found (12) that the nonbreeding 
females also have a high incidence of mammary tumors. The inci- 
dence of other growths has not been recorded, but spontaneous lung 
and liver tumors have been found in a colony of the strain which is 
being propagated in this laboratory. 

Strain C.\—This strain was originated by MacDowell. It was 
originally derived from Bagg’s albinos and has been inbred for more 
than 40 generations. There are no published accounts of the inci- 
dence of spontaneous tumors in this strain, but Dr. G. D. Snell, of 
the Bar Harbor Laboratories, has kindly supplied the following pro- 
visional information. in a personal communication: The breeding 
females show a low incidence (below 5.0 percent) of mammary tumors, 


1 It is understood that the final designation for this strain has not been decided. 





1649 September 16, 1388 


and the lung tumor incidence is approximately 20 to 30 percent. 
Internal tumors, probably lymphoblastomas, are the most common 
with an incidence of over 50 percent. 

Strain C57 black.—This strain (27) has been inbred since 1921 and is 
noted as a strain in which the breeding females have a very low incidence 
(less than 1.0 percent) of mammary tumors under normal breeding 
conditions. The incidence of other tumors has been reported by 
Cloudman, Bittner, and Little (18). 

Strain M “Leaden.’’—Inbred since 1921. The breeding females 
exhibit a ‘‘medium to low’’ incidence of mammary tumors. The inci- 
dence of other tumors is not known. 

Strain A.—Originated by Strong (32) in 1921. Reports by both 
Strong (30) and Bittner (13) show that the breeding females have a 
high incidence of mammary tumors. Bittner (15) has found that 
many of these mice develop spontaneous pulmonary tumors, and 
Cloudman, Bittner, and Little (18) have recorded the incidence of 
other types of tumors. 

Strain D.—Originated in 1909 by Little and is better known as 
the “Little dilute browns.” Murray (26) has published a compre- 
hensive study of the strain showing that the breeding females have a 
high incidence of mammary tumors, but the incidence of other tumors 
has not been recorded. 

Strain I.—This strain was originated in 1927 by Strong. No pub- 
lished accounts of the incidence of spontaneous tumors are on record, 
but experience with the strain in this laboratory suggests that the 
breeding females develop few mammary tumors. It has been found 
(10) that the mice develop a pronounced hyperplasia of the epithelium 
in the pyloric portion of the stomach which eventuates in death at a 
relatively early age. 

Strain Y.—The origin of this strain has been described by Little 
(23). The mice have been inbred for at least 10 years, and the inci- 
dence of mammary tumors is given as “medium.” The incidence of 
other tumors has not been reported. 

In the experiments to be described here, mice of strains A and M 
were obtained from the Roscoe B. Jackson Memorial Laboratory. 
Mice of the other six strains were raised in this laboratory, where the 
strains are being propagated. The diet consisted of Purina dog chow, 
and an unlimited supply of water was available at all times. Only 
virgin mice were used in these investigations. 


EXFERIMENTAL OBSERVATIONS 


A series of experiments has been performed to determine the sus- 
ceptibility of the various strains to subcutaneous injection of carcino- 
genic hydrocarbons. Some of the results have been published in 
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previous papers; and in this report four more experiments will be 
recorded, since they are typical of others along the same lines. 


EXPERIMENT 1 


In this investigation 3-month-old mice of strains C;H, C, and I 
were injected subcutaneously in the right axilla with 0.2 cc of a lard 
solution of 1:2: 5:6-dibenzanthracene which contained 0.8 mg of the 
hydrocarbon. The injections were made on February 5, 1937, and 
the first tumor appeared in a C;H mouse on April 29, 1937. In this 
experiment, as in all subsequent experiments recorded, the mice were 
examined each week for the presence of induced tumors. All mice 
which developed tumors or died from other causes were examined 
post mortem. The experiment was discontinued on January 7, 1938, 
when all surviving mice were killed and examined. The experiment 
is summarized in table 1. 


TABLE 1.—Experiment 1: Summary of an experiment in which each mouse received 
a single subcutaneous injection of 0.8 mg of 1: 2: 5: 6-dibenzanthracene in 0.2 cc 


of lard 
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In table 1 it is seen that strain C;H mice developed tumors earlier 
than the other strains and that strain I mice were the most resistant 
to the carcinogenic agent. It is essential to mention that, while the 
time of appearance of the induced tumors is listed in the table by 
periods of 4 weeks, the figures in the sixth column, which represents 
the average time in which the tumors occurred, were computed from 
the number of new tumors observed each week. This procedure is 
followed in other tables of this report. 

Autopsy findings as regards lung tumors in this experiment were of 
special interest. Of the 13 strain C mice which developed subcuta- 
neous sarcomas at the site of injection, 9, or 69 percent, had one or more 
primary lung nodules, while of the 22 strain I mice, 9, or 40 percent, 
had developed lung nodules. There were 3 strain C and 16 strain I 
mice killed on January 7, 1938, when. the experiment was terminated. 
All these were tumor free at the injection site, but all of strain C and 
13 of the strain I animals had developed lung tumors. 
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The results of the experiment show that the C;H mice were the most 
susceptible and the strain I mice the most resistant to subcutaneous 
tumors induced by the hydrocarbon, and that both the C and I mice 
developed lung nodules following subcutaneous injection of the car- 
cinogen. 

EXPERIMENT 2 

Mice of strains C, C57 black, M and A, all of which were 3 months 
old, were injected subcutaneously in the right axilla with lard solutions 
of 1:2:5:6-dibenzanthracene or methylcholanthrene on March 11, 1937. 
Each animal received 0.8 mg of one of the hydrocarbons dissolved in 
0.2 cc of lard. The experiment ended on January 7, 1938, when all 
mice free from induced tumors at the injection site were killed. The 
purpose of the experiment was to determine the relative susceptibility 
of the strains of mice to both hydrocarbons and to detect any sex 
difference in susceptibility. The experiment is summarized in table 2. 

Table 2 reveals that no particular strain was very susceptible or 
resistant to the cancer-inducing hydrocarbons. These four strains of 
mice are included in a group designated as of intermediate smcepe- 
bility and will be discussed later in this paper. 

TABLE 2.—Experiment 2: Time of appearance of subcutaneous tumors in mice of 


four strains following the injection of 0.8 mg of 1: 2:5: 6-dibenzanthracene or 
methylcholanthrene dissolved in 0.2 cc of lard 
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1MCA=methylcholanthrene; DBA=1: 2: 5: 6-dibenzanthracene. 


However, there were several points of interest revealed by the experi- 
ment. In all the strains methylcholanthrene proved to be the more 
potent carcinogenic agent as shown by the average time in which the 
tumors appeared. But it is seen that in some mice of every strain 
1:2:5:6-dibenzanthracene induced tumors earlier than did methyl- 
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cholanthrene, which indicates considerable individual variation in 
susceptibility although the animals were from highly inbred strains. 
Autopsy findings confirmed the observations made in experiment 1 
concerning lung tumors in strain C mice. Of the 27 mice which de- 
veloped tumors following injection of methylcholanthrene, 6 had 
primary lung nodules; and of the 24 in which tumors were produced 
by 1:2:5:6-dibenzanthracene, 12 had primary growths within their 
lungs. Of the 4 methylcholanthrene-injected and 5 dibenzanthracene- 
injected mice killed on January 7, 1938, 2 of each group had lung 
growths. All of the strain A mice in the experiment had multiple lung 
nodules while such growths were not found in the C57 black or M mice. 
So far as any sex difference in susceptibility was concerned, the 
results in the C57 black mice gave some indication that the females 
were more resistant than the males. It is believed that the question 
of variation in susceptibility due to sex should be mentioned with 
caution, for experience has revealed that the results of a single experi- 
ment may be misleading. However, the sex difference in suscepti- 
bility to subcutaneously injected hydrocarbons in C57 black mice has 
appeared repeatedly. The response of mice of this strain to solutions 
of methylcholanthrene or 1:2:5:6-dibenzanthracene in 4 experiments is 
summarized in table 3. The table includes the mice injected in 
experiment 2. In table 3 the numbers of new tumors found are listed 
according to the sex of the animal in which they arose. Just below 
these figures, and in heavy face type are the accumulated percentages 
of the total number of mice of each sex developing subcutaneous 
tumors. 


TABLE 3.—Summary of four experiments in which female and male mice of strain 
vo black were injected subcutaneously with lard solutions of carcinogenic hydro- 
carbons 


——— Eocrccsaccosossars 


(a) Number of new tumors and (6) accumu- 
lated percentage of mice with tumors 
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Table 3 reveals that the males developed tumors earlier than did 
the females, which suggests that the males were more susceptible. In 
® previous report (4) an experiment was described in which hybrid 
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mice, derived by crossing strains C57 black and A, were injected sub- 
cutaneously with a lard-dibenzanthracene solution, and the carcinogen 
induced tumors earlier in the male than in the female mice. The 
figures presented in table 3 may be of some significance in the inter- 
pretation of the results attending injection of the hybrid mice. It 
should be mentioned that Reinhard and Candee (28), as well as Krey- 
berg (22), found that skin tumors induced by tar painting appeared 
earlier in female mice, and Branch (17) found no significant difference 
in tumor formation between C57 black males and females following 
skin painting with 1:2:5:6-dibenzanthracene. 


EXPERIMENT 3 


In this experiment 2-month-old mice of strains C,;H, A, I, and Y 
were injected subcutaneously in the right axilla with 2 mg of methyl- 
cholanthrene dissolved in 0.25 ce of lard. The purpose of the investi- 
gation was to determine whether the strain differences in suscepti- 
bility could be detected when a large amount of a powerful carcinogen 
was used. Mice of strain C;H represented a very susceptible strain, 
and mice of strains I and Y were known to be very resistant to smaller 
amounts of carcinogenic hydrocarbons. Strain A mice were used as 
representatives of a strain regarded as of intermediate susceptibility 
to subcutaneous injection and also to determine the relative suscepti- 
bility of the lungs of strains A and I mice to induced tumors. The 
injection was given on September 10, 1937, and the experiment was 
discontinued on March 8, 1938, when all surviving mice were killed 
and autopsied. The results are presented in table 4. 


TABLE 4.—Experiment 3: Time of appearance of induced tumors in mice of strains 
C;H, A, I, and Y following a subcutaneous injection of 2 mg of methylcholanthrene 
dissolved in 0.25 ce of lard 
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In table 4 it is seen that the amount of methylcholanthrene used 
in the experiment was not sufficient to overcome the strain differences 
in susceptibility; for, while the latent period was shortened in all 
strains, the mice of strain C,H were considerably more susceptible 
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than those of strains I and Y, while strain A mice were of intermediate 
susceptibility. In most of the C,H animals in this experiment a pro- 
nounced reaction was noted at the injection site as early as the fifth 
week after injection. This reaction consisted of a mass of soft tissue 
and was, apparently, the beginning of tumor development, for within 
another 2 or 3 weeks the masses had become hard and were found to 
consist of malignant tissue when examined microscopically. The 
figures in table 4 which denote the time of appearance of tumors in 
C;H mice represent the time when the masses had hardened. This 
reaction was not noted in the other strains used in the experiment. 

Autopsy records reveal that every strain A mouse developed mul- 
tiple lung nodules, while of the 34 strain I mice which developed sub- 
cutaneous tumors 5 had from 1 to 3 pulmonary tumors and of the 
4 strain I animals killed at the conclusion of the experiment, 3 each 
had a single pulmonary tumor. From these findings it may be con- 
cluded that the strain A mice are more susceptible than those of 
strain I to the development of induced lung growths. Pulmonary 
growths were also found in 3 of the Y mice which had developed sub- 
cutaneous sarcomas at the injection site and histological examination 
revealed these to be primary lung growths. The occurrence of lung 
tumors in mice of strain Y will be mentioned later in this report. 

In this experiment the strain A mice developed ulceration at the 
site of injection, but they are included in the results since subcutaneous 
tumors arose and the presence of lung tumors within 10 weeks after 
subcutaneous injection is: regarded as being of interest. In this 
laboratory efforts to ascertain the response of mice to lard solutions 
of carcinogenic agents are not considered satisfactory when ulceration 
occurs at the injection site. During the course of several experiments 
in which mice had been injected subcutaneously with lard solutions 
of 1:2:5:6-dibenzanthracene or methylcholanthrene, the animals 
which received the methylcholanthrene developed ulcerations, and 
induced tumors appeared earlier in the dibenzanthracene-injected 
mice. When the experiments were repeated with smaller amounts of 
the hydrocarbons and none of the mice developed ulceration, it was 
found that induced tumors arose earlier in the methylcholanthrene- 
injected mice. In view of this it was concluded that an amount of a 
hydrocarbon so great as to produce ulceration should not be used in 
efforts to ascertain its carcinogenic activity, for in all probability the 
lard solution escapes through the injured skin. 

It has been noted that of all strains of mice which have been injected 
subcutaneously with lard solutions of carcinogenic hydrocarbons 
strain A mice have thus far proved to be the most susceptible to 
ulceration. Strain-I animals are also rather susceptible while strain 
C;H mice are the most resistant. The strain A mice used in this 
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experiment are the only ones mentioned in this report which had 
ulcerations at the site of injection. 


EXPERIMENT 4 


Mice of strains C;H and Y, all of which were 3 months of age, 
were given methylcholanthrene-cholesterol pellets subcutaneously in 
the right axillary region. The pellets were prepared according to 
Shear’s (29) technique and contained 5 percent of methylcholanthrene. 
Each pellet weighed approximately 10 mg; thus, each mouse received 
about 0.5 mg of methylcholanthrene dissolved in 9.5 mg of cholesterol. 
The experiment was performed to see whether the medium in which 
the hydrocarbon was dissolved could be responsible for the difference 
in susceptibility revealed by the injection of lard solutions. The 
pellets were inserted on September 21, 1937, and the first definite 
tumor was noted in a C;H mouse on November 12, 1937. The 
experiment was conducted until March 17, 1938, when all surviving 
mice were killed. The results are summarized in table 5. 


TaBLE 5.—Experiment 4: Time of appearance of tumors in strains C;H and Y 
mice following subcutaneous insertion of methylcholanthrene-cholesterol pellets 
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The conclusion to be drawn from the figures presented in table 5 is 
that methylcholanthrene pellets induced tumors in strain C;H mice 
earlier than in the strain Y mice. This suggests that the medium in 
which the cancer-inducing compound was dissolved had little influence 
upon its relative carcinogenicity for the two strains. 


DISCUSSION 


It is believed that the results of earlier investigations and those 
presented herein, together with a number of unpublished experiments, 
furnish sufficient information to list the various strains of mice accord- 
ing to their susceptibility to subcutaneous and pulmonary tumors 
induced by certain hydrocarbons. An effort to summarize the 
findings as regards the eight strains has been made and is presented in 
table 6. 

In the first column of table 6 the strains are listed in order of their 
susceptibility to subcutaneous tumors induced by lard solutions of 
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1:2:5:6-dibenzanthracene or methylcholanthrene. Strain C,H 
is considerably more susceptible than the other strains, as revealed 
by a number of experiments, and it is of interest that the strain 
shows a remarkable uniformity in its reaction to lard solutions of the 
hydrocarbons, for in the majority of experiments performed thus far 
0.8 mg of 1:2:5:6-dibenzanthracene has induced tumors in these 
mice in the average time of 17 to18 weeks. This uniformity in reaction 
to the carcinogenic agent may be due to the high degree of suscepti- 
bility of the C,H mice, for it is possible that even 0.8 mg may over- 
come less pronounced variations in individual resistance. In fact, 
experiments performed in collaboration with Dr. M. J. Shear have 
revealed that so far as C;H mice are concerned there is no pronounced 
difference in the latent period when they are injected subcutaneously 
with 1 or 2 mg of methylcholanthrene. Strains I and Y are both 
more resistant to the hydrocarbons than the other 6 strains. A report 
dealing with the pronounced resistance of Y mice when compared with 
C;H animals has been published previously (/1), and the experiments 
recorded in this paper place the I mice close to those of strain Y in 
natural resistance to the two hydrocarbons. 

TABLE 6.—Summary of 8 highly inbred strains of mice showing susceptibility to 


spontaneous, mammary, and pulmonary tumors, induced subcutaneous a 
pulmonary tumors, and natural resistance to transplantable tumors 
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The remaining five strains are regarded as a group of intermediate 
susceptibility, since they do not exhibit any pronounced differences. 
It is believed, however, that strain C is the most susceptible and 
strain D the most resistant of this group. There is little difference 
between the susceptibilities of strains M and C57 black, but the 
M mice may be the more susceptible. Mice of strain A are placed 
lower than those of strains C, M, and C57 black, although they 
may be just as susceptible; but the predisposition of these animals 
to develop ulceration at the injection site makes it difficult to deter- 
mine their exact status. Strain D is placed last in the intermediate 
group chiefly on the basis of unpublished experiments performed in 
this laboratory. 

It is desirable to emphasize that the listing is on the basis of sus- 
ceptibility to subcutaneous injections of lard solutions, for it is 
possible that the strains may reveal a different order of resistance 
when subjected to skin painting. It is worthy of note that Korteweg 
(21) found mice of strain D to be more resistant than those of strain 
C57 black to tar-induced skin tumors, and Branch (17) found strain 
C57 black mice more susceptible than those of strain A when sub- 
jected to skin painting with 1:2:5:6-dibenzanthracene dissolved in 
benzol. It should be recorded that the listing of the strains in the 
first column of table 6 is based upon the results obtained with lard 
solutions of one lot of 1:2:5:6-dibenzanthracene. Indeed, in all the 
experiments published from this laboratory in which mice were 
injected with a lard-dibenzanthracene solution, this one lot of the 
compound, purchased from the Eastman Kodak Co., has been used. 
The material is not pure, as revealed by its yellow color. 

The resistance of a strain is determined by the period of time 
elapsing between injection and the appearance of tumor. This period 
is referred to as the latent period. There are a number of factors 
affecting the latent period in mice, among which are the cancer- 
inducing power and amount of the carcinogen used, as well as the 
condition in which the substance is injected; for it has been shown (4) 
that, when injected subcutaneously into C;H mice, a lard solution 
of 1: 2:5:6-dibenzanthracene induced tumors earlier than did colloidal 
suspensions or the crystalline material. Hence, it is important to 
employ a uniform amount of a cancer-producing compound dissolved 
or suspended in equal quantities of a given medium when comparing 
the susceptibility of different animals. The wide variations in 
susceptibility revealed by the strains of mice mentioned in this paper 
indicate the necessity of using inbred animals when comparing the 
carcinogenic activity of different substances. Strain C;H mice should 
serve as excellent test animals in this respect so far as the cancer- 
inciting hydrocarbons are concerned; for their high degree of sus- 
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ceptibility, together with their resistance to ulceration, should enable 
one to detect weakly carcinogenic compounds, while the use of strains 
I and Y mice in similar tests may fail to disclose the carcinogenic 
activity of such compounds. 

It is obvious from the results of experiment 3 that a large amount 
of a carcinogenic hydrocarbon will produce tumors in all strains of 
mice regardless of their genetic constitutions, and it is possible that 
much larger amounts may wipe out any strain differences in resist- 
ance; but the use of such large quantities is usually accompanied by 
ulceration which is detrimental to the accurate determination of 
carcinogenic activity. 

In the second column of table 6 is shown the incidence of spon- 
taneous mammary gland tumors in breeding females of the various 
strains. Strains C;H, A, and D have a high incidence (from 65 to 
100 percent), while strains C57 black, C, and I have a low incidence 
(from 1 to 5 percent) of such growths. Information concerning strains 
M and Y is presented in the table as obtained from the Bar Harbor 
List of Stocks. There are no published accounts of strain I in this 
respect, but experience with the strain in this laboratory indicates 
that the incidence of breast tumors is low. It is obvious that there 
is no correlation between the incidence of spontaneous mammary 
tumors and susceptibility to the induction of subcutaneous tumors 
by injections of lard solutions of either hydrocarbon. 

In the third column of the table is shown the incidence of sponta- 
neous pulmonary tumors in the strains according to investigations 
published up to the present time. Strain A mice are by far the most 
susceptible in this respect with strain C mice next in order. Animals 
of strains I, C;H, and Y show definite evidence of susceptibility, and 
they are listed as questionable in the table because precise informa- 
tion regarding the incidence of spontaneous pulmonary tumors in 
them is as yet unknown. The remaining 3 strains, M, C57 black, 
and D, all show a low incidence (less than 5 percent) of spontaneous 
lung growths. 

The susceptibility of the various strains to pulmonary tumors 
induced by subcutaneous injection of 1:2:5:6-dibenzanthracene is 
listed in the fourth column of table 6. There is little doubt that 
strain A mice are the most susceptible to these induced tumors. 
Investigations dealing with this strain and the appearance of induced 
lung tumors have been reported from this laboratory (3, 4, 7, 9, 11), 
in which it was shown that the lungs of these mice are more susceptible 
to the carcinogenic activity of 1:2:5:6-dibenzanthracene than are 
their subcutaneous tissues. Mice of.strains C57 black, M, and D 
are very resistant to-induced lung tumors, especially those of strain 
C57 black. 
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Considerable difficulty is encountered in designating the remaining 
strains in a manner which will be clear to the reader. It is not only 
the number of mice which develop tumors which determines suscepti- 
bility, but the number of tumors produced in individual mice of 
various strains, as well as the latent period, must also be taken into 
account. Because of the pronounced susceptibility of the strain A 
mice in all these respects they are listed as ‘‘very high,” while the 
strain C mice, which are next to the A mice in susceptibility, are listed 
as “high.” Other strains which exhibit definite susceptibility are 
all listed as “medium.” After taking into account the various factors 
just mentioned, the strains listed as “medium” in the table may be 
arranged in order of susceptibility as follows: Strains I, C;H, and Y. 

The occurrence of a few lung growths in strain Y mice following 
subcutaneous injection of 1:2:5:6-dibenzanthracene raises an inter- 
esting question, since the pronounced resistance of their subcutaneous 
tissues results in tumors appearing after a long latent period and gives 
the agent a longer period of time to act directly or indirectly upon the 
lung tissues. Would the C57 black animals also develop a few 
induced pulmonary growths if their subcutaneous tissues were as 
resistant as those of strain Y mice? A response to this question is 
suggested when mice of strains A and C;H are used as experimental 
animals. If both strains are injected subcutaneously with 0.8 mg 
of 1:2:5:6-dibenzanthracene dissolved in 0.2 ce of lard, the C,H 
animals develop sarcomas at the site of injection and die before tumors 
are found in their lungs, while strain A mice develop primary pul- 
monary growths before sarcomas appear at the injection site. Indeed, 
special techniques must be employed (4) to demonstrate the suscepti- 
bility of C;H mice to induced pulmonary growths. Such results are 
due to wide variations in susceptibility on the part of different tissues 
and suggest that intravenous injection should be used for precise 
determinations of lung tumor susoeptibility. 

The appearance of primary lung tumors in mice of strains C, C;H, 
I, and Y following the injection of a carcinogenic hydrocarbon 
presents an opportunity to ascertain whether such growths are in- 
duced more readily in strains which have a tendency to develop them 
spontaneously. Strain A mice are known to possess a special organ 
susceptibility to the development of spontaneous pulmonary growths, 
and the high incidence of induced tumors in these mice implies that 
these growths can be evoked with greater ease in animals which 
develop them spontaneously. Accordingly, efforts have been made 
to ascertain whether mice of strains C, C,H, I, and Y also have a 
higher incidence of spontaneous lung growths than those strains 
which failed to develop induced pulmonary tumors, and thus far the 
results of these efforts tend to support this view. It has been noted 
in the Bar Harbor Laboratories that strain C mice have a tendency 
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toward the development of spontaneous lung tumors, and this finding 
has been confirmed in this laboratory. Up to the present time 
approximately 30 percent of normal untreated strain C mice which 
came to autopsy when one year of age or older have had primary 
tumors within their lungs. As just noted, the strain C animals rank 
next to those of strain A in susceptibility to induced lung tumors, 
and the same relationship exists for the occurrence of spontaneous 
lung growths in the colonies bred in this laboratory. In dealing with 
the occurrence of spontaneous pulmonary tumors in strain C;H mice 
in a previous report (5), it was stated that up to that time the ex- 
perience of this and other laboratories indicated a very low incidence 
of such tumors. The occurrence of breast cancer in virtually all breed- 
ing females at an average age of 8 to 9 months has made it difficult 
to accumulate any information from female mice, and males have been 
used extensively for experimental purposes. However, of 13 female 
mice which were free from breast tumor and came to autopsy when 
19 to 24 months of age, 4 had spontaneous pulmonary tumors, which 
indicates that these mice have a tendency to develop pulmonary 
tumors late in life. 

So far as the occurrence of spontaneous lung growths in old mice 
of strains I and Y are concerned, there has been a relatively small 
number autopsied up to the present time, but these have furnished 
some significant evidence. The I mice develop hyperplasia of the 
epithelium lining the pyloric portion of the stomach, which causes 
death at an early age; but spontaneous lung growths have been found 
in some of these animals. Similar growths have been found in older 
mice of strain Y. The numbers of mice of strains C;H, I, and Y 
which have come to autopsy are too small to be of statistical value in 
determining the incidence of spontaneous lung tumors in the strains, 
but sufficient numbers have been examined to state with certainty 
that such tumors are not uncommon in old mice of all 3 strains. 
Further studies concerning the incidence of tumors other than mam- 
mary tumors in these 3 strains are now in progress. 

From the study of induced tumors in the lungs of the 8 strains of 
mice it may be concluded that the strains exhibit striking variations 
in susceptibility to these growths, and those strains which develop 
the most spontaneous pulmonary tumors are the most susceptible to 
the induced growths. Since the induction of subcutaneous tumors in 
all the strains is possible regardless of their genetic constitution, it 
is possible that the differences in susceptibility of the various strains 
to induced pulmonary tumors may also be a matter of degree only. 
Here, again, the study tends to emphasize the importance of the use 
of certain strains as test animals for the induction of lung tumors 
by carcinogenic hydrocarbons. 
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In the fifth and sixth columns of table 6 the strains are listed 
according to their natural resistance to cutaneous growth of two 
well known transplantable mouse sarcomas, namely, sarcoma 37 and 
sarcoma 180. The details of these investigations have been pre- 
sented in an earlier report (8), in which it was recorded that in 
practically every mouse of 5 strains the cutaneous growth of sarcoma 
37 regressed spontaneously, while in 3 other strains the tumor grew 
progressively and killed the animals. Sarcoma 180 grew progres- 
sively in 7 of the strains and caused death, but in one strain (strain I) 
most of the cutaneous growths receded. In the table those strains 
which possessed sufficient natural resistance to overcome the growth 
of cutaneous tumors are designated as “high,” while those in which 
the tumors grew progressively are designated as “low.” It is seen 
that there is no correlation between the natural resistance of the 
strains to the growth of sarcoma 37 and their incidence of sponta- 
neous mammary tumors or their susceptibility to induced tumors. 

The last column of table 6 contains pertinent remarks concerning 
the strains of mice which may be of interest to workers in the field 
of experimental cancer. These characteristics of the strains will be 
discussed in the following summary of the outstanding features ex- 
hibited by each strain. 

Strain C,H.—Of the strains used in this laboratory, these mice 
have thus far proved to be the most susceptible to subcutaneous 
tumors induced by the carcinogenic hydrocarbons. Their lungs are 
also susceptible to the induction of tumors by the hydrocarbons. 
The breeding and the nonbreeding females are the most susceptible 
to the development of spontaneous mammary tumors, both showing 
an incidence of from 95 to 100 percent. They are resistant to cuta- 
neous growth of sarcoma 37 but succumb to cutaneous growth of 
sarcoma 180. It has been found that these mice are similar to the 
strain CBA mice of Strong (33) in that they develop benign hepa- 
tomas late in life. In an earlier paper (5) the occurrence of hepato- 
mas in these mice following the subcutaneous injection of 1:2:5:6- 
dibenzanthracene.was discussed. As in the case of the lung tumors, 
which have been mentioned previously in this paper, the presence 
of spontaneous liver growths in these animals had not been noted 
in this and other laboratories where the strain is under observation. 
Since that time hepatomas have been found in older mice of this 
strain which were raised in this laboratory; and of the 13 female 
mice mentioned previously in this report, which ranged in age from 
19 to 24 months, 4 had this type of growth within or attached to 
their livers. The finding of spontaneous lung and liver tumors in 
strain C,H mice is of special interest, for in the previous report (6) 
it was suggested that such growths may occur spontaneously in old 
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C;H animals. The occurrence of spontaneous and induced hepato- 
mas in these mice will be discussed further in a future report. 

Strain C.—These mice are of medium susceptibility to the induc- 
tion of subcutaneous and lung tumors by the hydrocarbons. They 
show an incidence of about 30 percent spontaneous pulmonary 
growths, and the breeding females have a low incidence of sponta- 
neous mammary tumors. They succumb to cutaneous growth of 
both sarcoma 37 and sarcoma 180. It has also been noted that 
many of the mice develop lymphocytomas after subcutaneous injec- 
tion of 1:2: 5:6-dibenzanthracene or methylcholanthrene. Inasmuch 
as the mice also develop lymphocytomas spontaneously, investiga- 
tions are now in progress to determine whether the carcinogens hasten 
the appearance of this type of tumor. 

Strain M.—This strain is in the intermediate group in respect to 
susceptibility to induced subcutaneous tumors and is resistant to 
induced lung tumors. The incidence of spontaneous mammary and 
lung tumors is low. Cutaneous growths of sarcoma 37 regress spon- 
taneously in practically all the mice, but sarcoma 180 grows progres- 
sively. 

Strain C57 black.—This strain is related to strain M, just mentioned, 
and is similar to it in the degree of susceptibility to induced subcuta- 
neous and pulmonary tumors as well as natural resistance to cutaneous 
growths of the two sarcomas. The strain is, perhaps, best known as 
one in which breeding females are very resistant to the development 
of spontaneous mammary cancer and in which very few develop 
spontaneous pulmonary tumors. As mentioned previously in this 
study, the response of these mice to the hydrocarbons suggests a sex 
difference in susceptibility to induced subcutaneous tumors. 

Strain A.—These mice are of an intermediate degree of susceptibility 
to induced subcutaneous tumors. They have the highest incidence 
(about 85 percent) of spontaneous pulmonary growths of any strain 
described up to the present time, and the breeding females show a high 
incidence (80 to 85 percent) of spontaneous mammary tumors. Of 
all the strains included in this report this is the most susceptible to 
ulceration at the site of subcutaneous injection. The mice have 
proved to be excellent experimental animals when used in investiga- 
tions which deal with pulmonary tumors in mice. Most of them 
overcome the growth of sarcoma 37 but succumb to the growth energy 
of sarcoma 180. 

Strain D.—This strain is rather resistant to induced subcutaneous 
and lung tumors. The breeding females have a high incidence (65 to 
100 percent) of spontaneous mammary tumors. ll the mice die when 
inoculated in the skin with sarcoma 37 or sarcoma 180. Experience 
in this laboratory suggests that these mice are excellent soil for the 
propagation of well-known transplantable mouse tumors, and appear 
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to be incapable of developing any appreciable degree of immunity 
following the inoculation of these tumors. 

Strain I.—These mice are very resistant to the development of 
induced subcutaneous tumors but are susceptible to the development 
of induced lung tumors. The incidence of spontaneous mammary 
tumors is low, but spontaneous pulmonary growths are known to 
occur in these mice. The strain exhibits a remarkable resistance to 
the transplantable sarcomas, and the ability of the mice to overcome 
the growth of sarcoma 180, which is a highly malignant tumor, is of 
special interest. The strain is susceptible to an adenomatous lesion 
of the stomach which has been described elsewhere (10). 

Strain Y.—This strain is very resistant to induced subcutaneous 
tumors, and a few pulmonary growths have been found in injected 
mice. The breeding females have a relatively low incidence of spon- 
taneous mammary tumors, and spontaneous lung growths have been 
found in some old mice of the strain. The strain is very susceptible 
to cutaneous growths of sarcoma 37 and sarcoma 180, which is rather 
interesting when compared with the high resistance of strain I mice 
in this respect. Both strains are resistant to the development of 
induced subcutaneous sarcomas, and strain I mice are also resistant 
to the transplantable sarcomas, while the mice of strain Y appear to 
be especially susceptible to the growth powers of the transplantable 
tumors. 

SUMMARY AND CONCLUSIONS 


Eight strains of highly inbred mice have been used in these investi- 
gations. In these strains the incidence of spontaneous mammary 
tumors in the breeding females varies from less than 5.0 percent to 
practically 100 percent, according to strain. Each strain has been 
tested for susceptibility to the induction of subcutaneous and pul- 
monary tumors by subcutaneous injection of lard solutions of carcino- 
genic hydrocarbons. Wide variations in susceptibility to both types 
of induced growths were encountered in the different strains. Those 
strains which develop pulmonary tumors spontaneously were found to 
be the most susceptible to induced lung tumors. Thé response of 
those strains which develop lung tumors spontaneously when injected 
with hydrocarbons may be compared with the response of high mam- 
mary tumor strains when subjected to treatment with estrin. There 
is no correlation between the susceptibility to spontaneous mammary 
tumors and susceptibility to the induction of subcutaneous growths. 

The strains also vary in their susceptibility to the cutaneous growth 
of transplantable tumors; but, here again, there is no correlation 
between the susceptibility to spontaneous tumors and susceptibility 
to propagable growths. 
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It is believed that generalization should not be made from the 
results attending these studies. The induced tumors were evoked 
only by 1: 2: 5: 6-dibenzanthracene or methylcholanthrene, and the 
response of the strains to transplantable mouse tumors applies only 
to the growth of sarcoma 37 and sarcoma 180. 

The studies yield information concerning the characteristics of the 
strains of mice which should be of assistance in the selection of a suit- 
able strain for certain experimental purposes. Since in these strains 
there is no correlation between the susceptibility to the induction of 
subcutaneous tumors and the natural resistance to the growth of 
transplantable tumors or the development of spontaneous mam- 
mary tumors, the conclusion may be drawn from the investigations 
that, up to the present time, a strain of mice has not been found 
which is resistant or susceptible to all types of tumor growth. 


REFERENCES 


(1) Andervont, H. B.: The production of dibenzanthracene tumors in pure 
strain mice. Pub. Health Rep., 49: 620 (1934). 


(2) ——————: Further studies on the production of dibenzanthracene tumors 
in pure strain and stock mice. Pub. Health Rep., 50: 1211 (1935). 
(3) ———————: Pulmonary tumors in mice. I. The susceptibility of the lungs 


of albino mice to the carcinogenic action of 1:2:5:6-dibenzanthracene. 
Pub. Health Rep., 52: 212 (1937). 
(4) ———————: Pulmonary tumors in mice. II. The influence of heredity upon 
lung tumors induced by the subcutaneous injection of a lard-dibenzan- 
thracene solution. Pub. Health Rep., 52: 304 (1937). 

(5) Andervont, H. B., and Lorenz, E.: Dibenzanthracene tumors in mice. The 
production of subcutaneous, pulmonary, and liver tumors by serum dis- 
persions and lard solutions. Pub. Health Rep., 52: 637 (1937). 

(6) Andervont, H. B., and McEleney, W. J.: Incidence of spontaneous tumors 
in a colony of strain C;H mice. Pub. Health Rep., 52: 772 (1937). 

(7) Andervont, H. B.: Pulmonary tumors in mice. IV. Lung tumors induced 
by subcutaneous injection of 1:2:5:6-dibenzanthracene in different media 
and by its direct contact with lung tissues. Pub. Health Rep., 52: 1584 
(1937). 

(8) ———————-: The use of pure strain animals in studies on natural resistance 
to transplantable tumors. Pub. Health Rep., 52: 1885 (1937). 

(9) Andervont, H. B., and Lorenz, E.: Dibenzanthracene tumors in mice. The 
production of subcutaneous and pulmonary tumors by 1:2:5:6-dibenzan- 
thracene adsorbed on charcoal. Pub. Health Rep., 52: 1931 (1937). 

(10) Andervont, H. B., and Stewart, H. L.: Adenomatous lesion in stomach of 
strain I mice. Science, 86: 564 (1937). 

(11) Andervont, H. B.: The production of tumors in mice of strains C;H and Y 
by dibenzanthracene and methylcholanthrene. Pub. Health Rep., 53: 
229, 232 (1938). 

(12) Andervont, H. B., and McEleney, W. J.: The influence of nonbreeding and 
foster nursing upon the occurrence of spontaneous breast tumors in strain 
C;H mice. Pub. Health Rep., 53: 777 (1938). 

(18) Bittner, J. J.: The breeding behavior and tumor incidence of an inbred 
albino strain of mice. Am. J. Cancer, 25: 113 (1935). 


(14) ———————-: The breeding behavior and tumor incidence of a black agouti 
stock of mice. Am. J. Cancer, 25: 614 (1935). 
(15) ———————: The spontaneous incidence of lung tumors in relation to the 


incidence of mammary tumors in an inbred strain of albino mice (strain 
A). Am. J. Cancer, 27: 519 (1936). 

(16) Boyland, E., and Warren, F. L.: The induction of tumors by methylcholan- 
threne in two strains of mice. J. Path. and Bact., 45: 171 (1937). 

(17) Branch, C. F.: Dibenzanthracene tumors in controlled strains of mice. Am 

J. Cancer, 26: 110 (1936). 

















1665 September 16, 1938 


(18) Cloudman, A. M., Bittner, J. J., and Little, C. C.: The relationship between 
the histology of spontaneous mouse tumors and the genetic constitution 
of the animals in which they arise. Occasional Publications of the Amer- 
ican Association for the Advancement of Science, Supplement to Science, 
No. 4, Vol. 85 (19387). 

(19) Curtis, M. R., and Bullock, F. D.: Strain and family differences in suscepti- 
bility to Cysticercus sarcoma. J. Cancer Res., 8: 1 (1924). 

(20) Dobrovolskaia-Zavadskaia, N., and Garrido, F.: Existe-t-il des lignées de 
souris réfractaires au cancer du goudron? .Compt. rend. Soc. de Biol., 
122: 509 (1936). 

(21) Korteweg, R.: Nederl. Tijdschr. v. Geneesk., 77: 4045 (1933). 

(22) Kreyberg, L.: On susceptibility to cancer development in skin and mam- 
mary gland in two lines of inbred mice. Am. J. Cancer, 24: 554 (1935). 

(28) Little, C. C.: The relation of coat color to the spontaneous incidence of 
mammary tumors in mice. J. Exp. Med., 59: 229 (1934). 

(24) Lynch, C. J.: Strain differences in susceptibility to tar-induced skin tumors 
in mice. Proc. Soc. Exp. Biol. and Med., 31: 215 (1933). 

(25) ———————-: Susceptibility of mouse strains to lung tumor and sarcoma in- 
duced by 1:2:5:6-dibenzanthracene. Proc. Soc. Exp. Biol. and Med., 
33: 401 (1935). 

(26) Murray, W. S.: The breeding behavior of the dilute brown stock of mice 
(Little dba). Am. J. Cancer, 20: 573 (1934). 

(27) Murray, W. S., and Little, C. C.: The genetics of mammary tumor incidence 
in mice. Genetics, 20: 466 (1935). 

(28) Reinhard, M. C., and Candee, C. F.: Influence of sex and heredity on the 

ey Ry of tar tumors. Am. J. Cancer, 16: 640 (1932). 

(29) Shear, M. J.: Studies in carcinogenesis; production of tumors in mice with 
hydrocarbons. Am. J. Cancer, 26: 322 (1936). 

(30) Strong, L. C.: The nature of susceptibility to cancer in mice. J. Heredity, 
25: 119 (1934). 

(31) Strong, L. C.: The establishment of the C,H inbred strain of mice for the 
stu = ERIE: carcinoma of the mammary gland. Genetics, 20: 
586 (1935). 

(32) Strong, L. C.: The establishment of the “A” strain of inbred mice. J. 
Heredity, 27: 21 (1936). 

(33) Strong, L. C., Smith, G. M., and Gardner, W. U.: Induction of tumors by 
3 : 4: 5 : 6-dibenzcarbazole in male mice of the CBA strain, which develops 
spontaneous hepatoma. Yale J. Biol. and Med., 10: 335 (1938). 





THE INCIDENCE OF INDUCED SUBCUTANEOUS AND 
PULMONARY TUMORS AND SPONTANEOUS MAMMARY 
TUMORS IN HYBRID MICE* 


By H. B. Anprervont, Senior Biologist, United States Public Health Service 


In previous communications (4, 7) it was shown that mice of strains 
Y and I were far more resistant than those of strain C;H to the carcino- 
genic power of 1:2:5:6-dibenzanthracene or methylcholanthrene 
when the hydrocarbons were dissolved in lard and injected subcutane- 
ously. It appeared that a series of cross-breeding experiments be- 
tween these strains of mice might be of interest. The purpose of this 
report is to record briefly the results of a preliminary experiment in 
which mice of strain C;H were mated to mice of strains Y or I and the 
offspring injected subcutaneously with 1:2:5:6-dibenzanthracene. 
The report also includes observations on the influence exerted by 


*From the Office of Cancer Investigations, U. 8. Public Health Service, Wolcott Gibbs Memorial Labora- 
tory, Harvard University, Cambridge, Mass. 











September 16, 1938 1666 


hybridization on the occurrence of induced pulmonary tumors and on 
the occurrence of spontaneous mammary tumors. 


EXPERIMENTAL PROCEDURE 


Young adult mice of strains C,H, Y, and I were mated on April 10, 
1937, as follows: 16 females of strain C;H to males of strain I; 11 
females of strain I to males of strain C;H; 12 females of strain C;H to 
males of strain Y; and 9 females of strain Y to males of strain C,H. 
The offspring were born between May 1 and June 1, 1937. The 
number and sex of the hybrid mice are summarized below: 











Females Males Total 
Strain C3;H mother and strain I father_.........................-..- 57 48 105 
Strain I mother and strain C;H father___....................-.....- 23 32 55 
Strain C;H mother and strain Y father_.................-........-- 28 44 72 
Strain Y mother and strain C3H father_..........................-- 14 24 38 
incest liicnentnksitligdticunpcssdupinsdisinthbanieeligpi 122 148 270 














All the mice received individual numbers and so a complete record 
of ancestry and other pertinent data were available. 


DIBENZANTHRACENE INJECTION 


A sufficient quantity of a lard-dibenzanthracene solution was pre- 
pared at one time to inject all the experimental animals. Each cubic 
centimeter of lard contained 4 milligrams of 1:2:5:6-dibenzanthra- 
cene. 

On June 30, 1937, all 48 females of the parent stocks and 206 (92 
females and 114 males) of the hybrid mice each received 0.2 cc of the 
lard-dibenzanthracene solution in the subcutaneous tissues of the right 
axilla. The injected material contained 0.8 mg of 1:2:5:6-dibenzan- 
thracene. Sixty-four (30 females and 34 males) of the hybrid mice 
were set aside as untreated normal controls. 


THE OCCURRENCE OF INDUCED SUBCUTANEOUS TUMORS 





Following the injection, the mice were examined at weekly inter- 
vals for the presence of induced tumors, and the first tumor was found 
in a C;H mouse on September 8, 1937. As the mice developed induced 
tumors, they were killed and the internal organs were examined care- 
fully for the presence of macroscopic growths. All surviving injected 
mice were killed on March 24, 1938. 

The time of appearance of subcutaneous tumors in the female parent 
mice is summarized in table 1. 

It is clear that the C;H mice were considerably more susceptible 
than those of strains Y or I to the carcinogenic activity of the com- 
pound; results similar to those observed in other experiments (4, 7) in 
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which mice of these strains were injected with the same carcinogenic 
hydrocarbon. 

The time of appearance of subcutaneous tumors in the hybrid mice 
is shown in table 2. 
TABLE 1.—Time of appearance of induced tumors in the parent mice of strains C,H, 


I, and Y following subcutaneous injection of 0.8 mg of 1:2:6:6-dibenzanthracene 
dissolved in 0.2 cc of lard 
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TABLE 2.—Time of appearance of induced tumors in hybrid mice following sub- 
cutaneous injection of 0.8 mg of 1:2:5:6-dibenzanthracene dissolved in 0.2 ce of 
lard 















































Time in weeks........---- 12 | 14/| 16| 18 | 20 | 22 | 24 | 26 | 28 | 30 | 32 | 34 | 36 | 38 
ox 
Total 
Moth | Fa- Num- pum- -_ ? o- = 
ers | thers} gay | ber Number of tumors ber killed 
from | from | of of ra out | Mar. 
strain |strain mice hanes weeks! in- [24,1939 
duced 
tumor 
C;H_- I F 45 j---}---11)}21};61/;61;4/4;/;3;1;6/1;)3/ 1]. 37 25.0 6 2 
C,H. I M 36 |. 1 LiL; slSi;syr_sisrray1risi 3st. 21 26.0 0 15 
LL cmaill C;:H| F RRM ES ONY ae ie SE Lg eee ees 12; 23.4 0 5 
| me C;H | M O88 t..iccleenl 2 fece]---d OT SLB SLL LIST 18; 2.6 1 5 
C3H-.. ¥ F 20} 1 j---j---} 1} 12)3) 2) 2)---) Df.) 2)3)1 17 26.4 0 3 
C3H_. Y M BA}; iii} 1711275); 3)1)6)4)2) 2 j.2 28 27.0 1 5 
, C;3H| F ee Oe Se ae ee Se a a ee ee oe 4 25.7 0 6 
» pane Cc M OP huchesal DESL |3};1;1),2;2 2 14 26.8 0 6 




































































In table 2 it is seen that the hybrid animals, regardless of origin, 
were of intermediate susceptibility when compared with the parent 
strains, since they were, on the average, more resistant than the C,H 
mice and more susceptible than the Y or I animals. . It will be noted 
that of 36 male mice derived from C;H females and I males 21, or 
58 percent, developed tumors at the injection site during the period 
of time covered by the experiment; while of 45 female litter mates 37, 
or 81 percent, developed tumors. An analysis of the individual 
records of these mice has thus far failed to reveal any influence 
responsible for this variation in susceptibility. 

So far as genetic influences are concerned, the results in the hybrid 
mice suggest that if susceptibility to the action of the carcinogen has 
a genetic basis it is probably due to the influence of multiple factors. 


87205°—38——3 
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THE OCCURRENCE OF INDUCED PULMONARY TUMORS 


Of the female parent mice, 4 strain I, one strain C;H, and one strain 
Y developed induced pulmonary tumors. The production of induced 
lung growths in these 3 strains of mice has been discussed in a previous 
report (7). 

Referring to table 2 it can be seen that of 122 hybrid mice procured 
by reciprocal breeding between strains C;H and I, 88 developed 
induced subcutaneous tumors, and of these latter mice 78, or 88 
percent, also had induced pulmonary tumors. All of the 27 mice of 
this group, killed when the experiment was terminated on March 24, 
1938, were free from tumor at the injection site but 24, or 88 percent, 
had induced lung tumors. 

From the reciprocal matings of strains C;H and I there were 38 
mice (18 females and 20 males), set aside as untreated controls. Of 
these 38 mice, 12 females developed spontaneous breast tumors and 
died between November 30, 1937, and March 6, 1938. None had a 
pulmonary tumor. The remaining 26 mice were killed on May 23, 
1938, when they were one year of age, and one had a pulmonary 
tumor. The absence of pulmonary tumors in these control mice 
shows that the pulmonary growths arising in the injected mice were 
induced. 

Table 2 also reveals that of 84 hybrids resulting from reciprocal 
crossing: of strains C;H and Y, 63, or 75 percent, developed induced 
subcutaneous tumors. However, of these 63 mice, only 7, or 11 per- 
cent, had pulmonary growths. When the 20 mice of this group which 
were free from induced subcutaneous tumors were killed on March 24, 
1938, it was found that 4, or 20 percent, had induced tumors within 
their lungs. There were 26 of these hybrids used as untreated con- 
trols; and when 18 were sacrificed on May 23, 1938, all were free from 
pulmonary tumors. 

From this it may be concluded that the hybrid mice derived by 
mating C;H and I mice were more susceptible to induced pulmonary 
tumors than those procured by mating C;H and Y mice. Indeed, 
the hybridization of C,H with I mice resulted in offspring which were 
more susceptible to induced lung growths than either of the parent 
strains. From the standpoint of genetics this outcome suggests the 
summation of similar factors within the parent strains. 

Findings in previous investigations (1, 5) in which hybrids were 
obtained by mating strain A and strain C57 black mice showed that 
the susceptibility of the lungs to tumor formation induced by the 
hydrocarbon was inherited in a dominant manner. The results of 
the experiment reeorded herein are not in accord with the earlier 
findings; for if the susceptibility of the lungs of strain C;H mice to 
induced tumors were inherited as a dominant factor, the lungs of 
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hybrids resulting from the mating of C,H to either I or Y mice should 
have been equally susceptible. 

The occasional occurrence of induced pulmonary tumors in hybrids 
derived from mating C;H to Y mice revealed that the hybrids were 
not wholly resistant, indicating that, although genetic factors are 
involved, they may control the degree of susceptibility only. 


THE OCCURRENCE OF SPONTANEOUS MAMMARY TUMORS 


It has been recorded in earlier papers (2, 6) that the breeding and 
nonbreeding females of strain C;H have a high incidence of spontaneous 
mammary tumors while experience in this laboratory with both strain I 
and Y indicates that these strains are resistant to the same type of 
tumor. 

Of the 28 strain C,H mice used as parent mice in this investigation 
6 developed spontaneous breast tumors and succumbed before the 
occurrence of an induced tumor at the site of injection. These mice 
are listed in table 1 as dying without induced tumor. One mouse 
developed both an induced sarcoma and spontaneous breast tumor. 
Thus, 7, or 25 percent, of the C;H animals developed mammary tumors 
during the course of the investigation. 

Of the 45 injected female hybrids derived from C,H females and I 
males, 5 developed spontaneous breast tumors before tumors arose at 
the injection site. These 5 mice are included in table 2 among the 6 
animals of this group designated as dying without induced tumors. Of 
the 37 mice in this group which developed induced tumors, 8 also had 
spontaneous breast tumors. Hence, of the 45 mice in this group, 13, 
or 28 percent, developed spontaneous mammary cancers at an average 
age of 8months. Furthermore, there were 12 female mice derived from 
crossing C;H females and I males used as normal controls, and all of 
these developed breast tumors at an average age of 8 months. 

The average age at which breast tumors arose in the above-men- 
tioned mice is of special interest, for female hybrids used in this ex- 
periment were virgin mice, and it has been found (6) that virgin 
females of the parent C,H strain develop breast tumors at an average 
age of 11.4 months. The results obtained with these hybrids suggest 
that, as in the casé of induced pulmonary tumors, hybridization be- 
tween the C;H and I mice increases the susceptibility of the offspring 
to spontaneous breast tumors.' It is essential to record that Bittner (8) 
also mated C,H females to I males and found that breast tumors 
appeared in the female progeny at an average age of 10.4 months, which 
compared favorably with the average tumor age of 10.7 months he 
reported for his colony of C;H mice. 

‘In a previous communication ($) the occurrence of a stomach lesion in practicalty all strain I mice 8 


months of age or older was reported. A similar lesion was not seen in any of the hybrids of this experiment 
suggesting a recessive factor if the lesion has a genetic basis. 
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Of the 17 injected female hybrids procured by mating I females and 
C;H males none developed breast tumor. The occurrence of breast 
tumors in mice born to C;H mothers and I fathers and the nonoccur- 
rence of the same type of growth in mice born to I mothers and C;H 
fathers supports the extra-chromosomal theory of the origin of 
spontaneous mammary cancer in mice. 

Turning to the 20 injected female hybrids resulting from mating 
C;H females to Y males and the 10 injected female hybrids born to Y 
mothers and C;H fathers it was found that none developed sponta- 
neous breast cancer. In addition there were 8 female mice derived by 
mating C,H females and Y males which were used as normal controls. 
These mice were 13 months of age on June 15, 1938, and none has 
developed a breast tumor. Thus, it is seen that of 28 females born to 
C;H mothers and Y fathers none developed a breast tumor while, as 
recorded in the preceding paragraphs, of 57 females born to C,H 
mothers and I fathers, 25, or 43 percent, developed this type of 
growth. ; 

The reason for the difference in susceptibility of the hybrids born to 
C;H mothers remains obscure. Investigations (/1) suggest that when 
highly inbred strains of mice are crossed the maternal influence plays 
an important part in the occurrence of breast tumors in the offspring, 
and recent evidence (9, 10) has been presented which indicates that 
the agent or agents responsible for breast cancer in mice is present in 
the mother’s milk. As stated previously, the outcome of this investi- 
gation shows that female mice born to C;H mothers and I fathers were 
more susceptible to breast cancer than offspring born to C;H females 
and their male litter mates, while females born to C;H mothers and Y 
fathers were more resistant to breast tumors than the offspring of C;H 
females and their male litter mates. Such evidence suggests that 
genetic factors may also be involved in the occurrence of breast cancer 
in mice. 

The observation that hybridization increases the susceptibility of 
mice may be compared with the work of Gordon (1/2), who recorded 
that by the proper selection of non-tumorous parents, hybrid fish were 
obtained which developed melanosis. The problem is receiving further 


consideration. 
SUMMARY 


Reciprocal breeding was carried on between mice of strains C;H and 
I and strains C;H and Y. The female parent mice and most of the 
hybrid mice were injected subcutaneously with a lard-dibenzanthracene 
solution. The results of the investigation may be summarized as 
follows: ; 

(1) The C,H female parents were more susceptible to the carcinogen 
than either the I or Y female parents. 
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(2) The hybrid mice were of intermediate susceptibility when com- 
pared with the susceptibility of the parent strains. 

(3) Hybrid mice derived by mating strain C,H to strain I were 
considerably more susceptible to induced pulmonary tumors than those 
derived by mating strain C,H to strain Y. 

(4) Female hybrids born to C;H mothers and I fathers were more 
susceptible to spontaneous mammary cancer than female hybrids born 
to C;H mothers and Y fathers. 
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DEATHS DURING WEEK ENDED AUGUST 27, 1938 


[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce] 





Week ended | Correspond- 
Aug. 27, 1938 |ing week, 1937 





Data from 88 large cities of the United States: 
TR teddies acta Sette ace ong stkidttninaiediidanibeninntideaenniotene 7, 120 17,140 























A VOR I adn... ccannccsinnpetsionhenthiponaatnbidbendinel ti» SEAS 
Total deaths, first 34 weeks of year..............---...---------=----..-- 280, 563 052 
Dg Ces on. oct dnc charleaiemsinoeweneconssibocagiaea 560 1 511 
Average for 3 ijindcuidhd a seentatioamediaaatboodeghneossdinn CUED Biguildctbicvens 
Deaths under 1 vear of age, first 34 weeks of year. ~ 18, 090 19, 529 
Data from industrial insurance companies: 
Pollan Bt Bion ondescpecooce 68, 411, 272 69, 724, 311 
Number of death claims_.-.-..............------ id 11, 019 10, 801 
Reade Game oat 12 peneese % tres, ena , ieasendiainah npnctoralinicemndsieal 8.4 8.1 
Death claims per 1,000 policies, first 34 bap rr wrgemmen porns ewer , 03 10.2 











! Data for 86 cities. 





PREVALENCE OF DISEASE 


No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


CURRENT WEEKLY STATE REPORTS 


These reports are preliminary, and the figures are subject to change when later returns are received by 
the State health officers. ‘ 

In these and the following tables, a zero (0) indicates a positive report and has the same significance as 
any other figure, while leaders (_--_) —— no report, with the implication that cases or deaths may 
have occurred but were not reported to the State health officer. 


Cases of certain diseases reported by telegraph by State health officers for the week 
ended Sept 3, 1938, rates per 100,000 population (annual basis), and comparison 
with corresponding week of 1937 and 5-year median 





Diphtheria Influenza Measles 





Division and State | Sept. | Sept. | Sept. . | Sept. 
3, 3 4 3. 3 


1938, | 1938, | 1937, 1938, 
rate cases | di 








NEW ENG. 












































8ce footnotes at end of table.’ 
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Cases of amt ain diseases reported by telegraph by State health officers for the week 
Sept. 3, 1938, rates 100,000 population (annual basis), and comparison 
with corresponding week of 1987 and 5-year median—Continued 























































































































Diphtheria Influenza Measles 
Division and State | Sept. | Sept. | Sept. | 1933- | Sept. | Sept.| Sept. | 1933- | Sept. | Sept. | Sept. | 1933- 
3, 3, 4, 37 3, 3, 4, 37 3, 3, 4, 37 
1938, | 1938, | 1937, | me- | 1938, | 1938, | 1937, | me- | 1938, | 1938, | 1937, | me 
rate | cases | cases | dian | rate | cases| cases | dian | rate | cases | cases | dian 
80. ATL. 
0 RE Se CRS CD ee eel, wr 1 
19 6 6 3} 9 3 2 2 3 1 6 6 
17 2 5 a Ee Tae ae 8 1 4 1 
ee AS > Gam et a en 6 3 13 13 
22 8s} ll ll) 48) 17 16 16 3 1 9 10 
North Carolina ?_._- 91} 61); 44 1 Le 4 30 20 24 ll 
South Carolina 4___. 4) 2B 3 4| 286 103 50 53 3 1 10 
(oe 57 34 14 Bae ee ye SESE See: PEE SES MPC ees On 
Florida #...........- 19 es ee 69 Sneccoke 1 
E. 80. CEN. 
Kentueky---.-.....-- 36 an 19 1 5 3 — aE eee 18 9 
Tennessee... ....---- 9 5 oi. San 13 6 6 4 2 31 3 
Alabama 4___._.._-- 727; #4 #13) 2 2 (3 5 GEE Boater 3 13 
Mississippi #.....--- 50} 8 Be a er RR ratore ncaa Ee at aan 
W. 80. CEN 
Arkansas_......---- 4) (14) 1) 8B’ 15 4 3 33 13 ee 
Louisiana........... 17 7 7 17 7 3 7 EE Ae Sr iia 
Oklahoma.......--- 16 8 4 6} 25) 12 17 7 16 a Si Ta 
Temas 4. ucccacmcssdes 31} 36) 37] 87] 67 76 27 12 14 8 18 
MOUNTAIN 
Montana....------- 19 2 1 ie SS ee 97 10 4 
LF i NR ay FH 0 0 1 ra ee 53 — 1 
Wyoming_.-----..-- S. 8 Bye Wee ee dlesseed el 1 
Colored. ..<escoe~< 97; + =w 2 Tee AS ee NR: 34 7 13 6 
New Merxico......-- 62 5 2 | LS A SR Fe BR We wee 12 1 5 1 
AvisQQR 46 cbicmeane 0 0 0 2} 165) = 13 7 6 51 y Sa 1 
Utah ©, ceaciienseaces 0 0 A Stine, Webs eo 80) 8 i2 3 
PACIFIC 
Washington -....... 0 0 0} Ae ee ee ee 13 4 21 5 
ns Se a 25 5 0 1 20 4 14 5 25 5 4 5 
‘alifornia #_........ 13} 5 14) 24 10} = 12 ll 10} €9 81 17 43 
Total........- 19] 470} | 335] 463) +17} «343) = 330] B14] 27] 650 609 
35 weeks..........-- 18] 15, 416} 14, 417|19, 088 67/46, 816/275, 124] 142, 093) 893/761, 975/242, 553/342, 857 
Meningitis, meningo- 
coccus Poliomyelitis Scarlet fever 
Division and State |< .5+. | sept. | Sept. | 1933-| Sept. | Sept. | Sept. | 1933- | Sept.| Sept. | Sept. | 1933- 
3, 3, 4, 37 | 3, 3, 4, 37 | 3. 3, 4, 37 
1938, | 1938, | 1937, | me- | 1938, | 1938, | 1937, | me- | 1938, | 1938, | 1937, | me- 
rate. | cases | cases | dian | rate | cases | cases | dian | rate | cases | cases | dian 
NEW ENG, 
Meine. ..vwisichesteecs 0 0 19 3} 12 2 
New Hampshire_....- 0 0 0 0 0 4 0 0 0 
Vermemiet ass stitenca! 0 0 14 1 
Massachusetts_.......- 0 0 iW 623 | 4 28 
Rhode Island__........ 0 0 0 0 3 1 0 0 
Connecticut. .......... 6 2 1 10 18 6 
MID. ATL. 
New York_............ 0.8 3 3 6 14 5 52 1 
New Jersey_........... 1 1 4 = 1 ll 9 
| SES 4 4 C | i & 3 19 38 74 





See footnotes at end of table. 
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Cases of certain diseases reported by telegraph by State health officers for the week 
ended Sept. 3, 1938, rates per 100,000 population (annual basis), and comparison 
with corresponding week of 1937 and 5-year median—Continued 












































Meningitis, meningo- s 
as Poliomyelitis Scarlet fever 
Division and State Sept. | Sept. | Sept. | 1933- | Sept. | Sept. | Sept. | 1933 -| Sept. | Sept. | Sept. | 1933- 
3, 3, 4, 37 3, 3, 4, 37 3, 3, 4, 37 
1938, | 1938, | 1937, |} me- | 1938, | 1938, | 1937, | me- | 1938, | 1938, | 1937, | me- 
rate | cases | cases | dian | rate | cases | cases | di rate | cases | cases | dian 
E. NO. CEN. 
EES ee a ee 0.8 1 1 1 1.5 2 31 22 26 34 28 69 
Se Ce 1.5 1 1 1 0 0 ll 2 56 37 28 22 
"| Sees 0 0 3 3 2 3} 106 19 36 55 77 83 
Michigan.-........-..-- 0 0 0 1 5 5 34 26 67 62 96 51 
Wisconsin. ..........-- 0 0 2 1 12 7 23 4 75 42 37 37 
Ww. NO. CEN. 
CO, Ee 0 0 1 0 2 1 18 8 41 21 14 18 
ETT eS 2 1 1 0 2 1 16 3 35 17 13 ll 
SS aes 0 0 1 2 0 0 25 1 21 16 24 19 
North Dakota........- 0 0 0 0 0 0 3 2 66 9 4 4 
South Dakota_........ 0 0 1 0 0 Oo} - 5 1 45 6 6 6 
RTE 0 0 0 0 0 19 0 15 4 5 2 
a cnbiniib aaa 0 0 1 1 0 0 14 4 154 55 23 17 
SO. ATL. 
ae Sone 0 0 0 0 0 0 0 0} 100 5 0 3 
Maryland ?#4_________ 3 1 0 1 0 0 6 2 6 2 11 14 
pO Le eer ae 0 0 1 1 8 1 4 1 91 ll 2 2 
,. aaa 1.9 1 2 2 6 3 1 5 19 10 6 22 
West Virginia.......... 2.8 1 0 1 2.8 1 4 3 45 16 31 31 
North Carolina *_._.... 4 3 2 2 3 2 8 3 36 24 22 25 
South Carolina 4._..._. 0 0 0 0 0 0 0 1 ll 4 2 2 
OS, aa 0 0} 0 0 0 0 2 1 25 15 9 6 
FE So Sckccccenpoece 0 0 1 0 3 1 2 0 6 2 0 2 
E. 80. CEN. 
Ee 1.8 1 4 2 0 0 8 7 68 38 29 29 
INN... cencoceseus 0 0 0 0 1.8 1 2 2 20 ll 10 ll 
p * eee 7 4 1 0 4 2 5 4 31 17 10 ll 
Mississippi $_.........- 2.6 1 0 0 5 2 10 0 21 8 5 5 
W. SO. CEN. 
EE ee 0 0 1 0 0 0 6 0 10 4 10 7 
i oensindaaennn 2.4 1 1 1 0 0 4 1 20 8 5 10 
ORISROMIE......ccconmcces 0 0 2 0 0 0 9 0 10 5 14 6 
nn, Rae 1.7 2 2 Oo} (0.8 1 36 3 29 34 24 21 
MOUNTAIN 
IS sae 10 1 0 0 19 2 3 0 77 8 10 5 
0” RE es 0 0 0 0 0 0 1 0 63 6 4 1 
_ | SSR as 0 0 0 0 0 0 0 0 67 3 7 6 
| See 0 0 0 0 0 0 20 2 34 7 15 ll 
New Merxico.........--. 0 0 1 0 0 0 0 0 25 2 0 2 
pS NE 0 0 0 0 0 0 1 1 0 0 0 1 
EL ae 0 0 0 0 0 0 2 0 70 7 47 10 
PACIFIC 
Washington........... 3) 1 1 0 3 1 1 2 25 g 14 12 
PRS 0 0 0 0 5 1 2 1 86 17 5 ll 
CID ©... .cncnccct 0 0 3 3 2. 5 3 38 24 45 53 56 54 
eS 1] 26} 42} 42} 2.5] 63|«641] 401/34] 843] 878] 878 
RRR ner ae 26 2, 214) 4, 292) 4,292) 1.3) 1,091) 4,695) 4, 687 160 138, 694166, 580| 166,580 


























See footnotes at end of table. 
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Cases of certain diseases reported by telegraph by State health officers for the week 
ended Sept. 3, 1988, rates per 100,000 population (annual basis), and comparison 
with corresponding week of 1937 and 5-year median—Continued. 








































































Typhoid and paratyphoid Whooping 
Smallpox fever cough 
wereeen and State Sept. | Sept. | Sept. logs 97] Sept. | Sept. | Sept. |1g55 37} Sept. | Sept. 
1938, | 1938, | 1937, | J” | 1938, | 1938, | 1997, dina | 1988, | 1938, 
rate | cases | Cases rate | cases | cases rate | cases 
NEW ENG. 
ER SRR 2a 0 0 0 0 6 1 1 3 146 24 
New Hampshire_..........-- 0 0 0 0 0 0 0 0 0 0 
AEA TEAS, 0 0 0 0 0 0 0 0 259 19 
Massachusetts. .............. 0 0 0 0 1 1 4 4 92 78 
SS eee 0 0 0 0 8 1 0 0 77 10 
Connecticut._................ 0 0 0 0 y 3 3 4 S4 23 
MID. ATL. 
a ial 0 0 0 ll 28 23 31 195 484 
YS aaa 0 0 0 0 18 15 5 6 223 186 
a 0 0 0 0 12 24 39 25 163 319 
E. NO. CEN. 
eer 0 0 0 0 22 29 43 43 115 149 
I i, aie sminadenitietensin’l 5 3 0 0 24 16 & 16 12 N 
MRI 1 2 1 1 13 20 22 28 334 504 
CC EATER ETA 1 1 0 0 15 14 17 17 320 296 
RS AST SPREE Ss 0 0 1 1 9 5 3 1 716 402 
W. NO. CEN 
Ee 8 4 2 0 0 0 0 3 79 40 
RE a 0 0 4 0 8 4 5 5 53 26 
a EEN Se 3 2 1 0 33 25 36 27 10 8 
IN. «. ccicuibneaeenoe 22 3 1 0 0 0 3 1 443 60 
Beuth Demete.... ........---- 0 0 3 0 & 1 2 2 23 3 
SES 0 0 0 0 0 0 1 0 4 1 
Se ee es 3 1 0 1 31 ll 5 14 104 37 
SO. ATL. 
ee 0 0 0 0 40 2 0 1 160 8 
Maryland 234 0 0 0 0 31 10 17 17 71 23 
Dist. of Col. 0 0 0 0 58 7 5 1 133 16 
Virginia ?___.- 0 0 0 0 13 7 19 36 17 9 
West Virginia__- 0 0 0 0 109 39 17 18 112 40 
North Carolina ?___. _ 0 0 0 0 21 14 16 19 334 224 
South Carolina 4. ...........- 0 0 0 0 53 19 10 18 192 69 
TS Se aS aS 0 0 0 0 30 18 16 38 27 16 
) SES or” 0 0 0 0 19 6 4 2 0 0 
E. SO. CEN. 
p EERE - een 0 0 0 0 39 22 34 52 52 29 
.  —i(‘(“‘(i“‘(“‘ét TENT TS: c 0 0 0 16 9 13 35 16 9 
p NT SSIES OEE: 2 1 2 0 29 16 12 18 ll 6 
BE Pcs cp teccosccaond 0 0 0 0 21 8 ll _ | ee. ee 
W. SO. CEN. 
DE nigzitiimionamboneen 0 0 0 0 76 30 13 12 43 17 
De ncinrintnandishpamemoed 0 0 0 0 32 13 19 19 54 22 
. ee srere: 0 0 0 0 33 16 18 18 2 
4 —_ 0 0 1 1 43 51 65 43 95 112 
MOUNTAIN 
Montana 0 0 11 1 0 0 2 5 551 57 
Idaho_- 0 0 0 0 21 2 0 2 32 3 
Wyoming 0 0 0 0 22 1 1 1 22 1 
Colorado. 0 0 2 1 54 il 4 6 151 31 
New Mexico. ................ 74 6 0 0 124 10 5 13 371 30 
Arizona... 0 0 0 0 101 s 3 4 177 14 
Utah 3. aa 0 0 0 0 20 2 1 2 281 23 
See footnotes at end of table. 
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Cases cf certain diseases reported by telegraph by State healt officers for the wee’ 
ended Sept. 3, 1938, rates per 100,000 population (annual basis), and comparison 
with corresponding week of 1937 and 5-year median—Continued 























Typhoid and paratyphoid Whooping 
Smallpox fever cough 

Division and State ms 7 x % 1933-37 s % s % 7 1933-37 = a 
1938, | 1938, | 1937, | Mm | 1938, | 1998, | 1937, | She" 1938, | 1938, 

rate cases | cases rate cases | cases rate cases 

PACIFIC 

Washington_..............-.- 13 4 3 3 31 10 1 3 25 23 
POE cc cicminctonencseee 61 12 1 0 10 2 8 7 41 8 
SS “SERRE 3 3 1 1 10 12 17 11 125 147 
| ER ore 2 42| 34 23 22| 543 556 | 703 149 | 3,625 
ne ee a 15 |12, 769 | 8,080 | 5, 368 11 | 9,273 | 9,374 |10, 718 178 |151, 689 
































1 New York City only. 


? Rocky Mountain spotted fever, week ended Sept. 3, 1938, 11 cases as follows: Indiana, 3; Dlinois, 1; 
Marvland, 3; Virginia, 2; North Carolina, 1; California, 1. 
3 Week ended earlier than Saturday. 
4 Typhus fever, week ended Sept. 3, 1938, 60 cases as follows: Maryland, 1; South Carolina, 7; Georgia, 21; 
Florida, 2; Alabama, 13; Texas, 16. 


SUMMARY OF MONTHLY REPORTS FROM STATES 


The following summary of cases reported monthly by States is published weekly and covers only those 
£tates from which reports are received during the current week: 












































Menin- 
gitis, Di Polio- Ty- 
a ph- | Influ- | Ma- | Mea- | Pel- Scarlet | Small 
State oo theria | enza | laria | sles | lagra Mite fever | pox a 
cus 
July 1938 
North Dakota___..- 2 ll >) aa >) see 1 37 26 1 
Rico......-.- 0 35 14 | 2,380 12 1 1 0 0 66 

ee 0 P icedagteiidakdatd | aes 2 20 0 2 

., | Sse 8 57 177 26 440 24 12 47 0 110 

Wisconsin__......-- 3 14 |) eee }) Se See 211 6 9 

July 1938 

Chickenpox: Cases | Mum Cases | Trachoma: Cases 
North Dakota_._......- 45 North Dakota_.._...... 25 North Dakota_.._...... 9 
Puerto Rico. .......... 10 _ oer 62 hl Scag 1 
Vermont.....-..------- 77 | | NEE. 77 | Tularaemia 
WENNER. «cd. coecatudoe 31 Wisconsin..-........... 323 SN tintiiengei tial 10 
hs sence a 409 | Paratyphoid fever: Wisconsin.............. 3 

a . ss 1 | Undulant fever: 

Dysentery: Puerperal septicemia North Dakota_.._...... 1 
Puerto Rico__..-.-...-.- 3 Puerto Rico___.......-- WINNIE,» csciisepissivetastien 5 
Virginia (diarrhea in- Rocky Mountain spotted SII os sttiensinmanniiclats 4 

Se citicteeianctitone , fever: Wr nnocucmedintien 9 

Encephalitis, epidemic or le inennensindune 33 | Vincent's infection: 

lethargic: we — throat: ee ae Next Dakota a 9 
Jorth Dakota.......... SERRE SSR Ss ooping cough: 

“an ?| Wisconsin 25| North Dakota_........ 164 

P 4 Ri Tetanus: Puerto Rico_........... 134 
uerto Rico__....-..--- 1 Puerto Rico_........... 7 Vermont__...---..--.-- 117 

German measles: Tetanus, infantile: | ii alabama 478 

North Dakota_......... OS | | eee ANY De 


fisheri squirrel collected July 20, 6 miles east of Seven Oaks, San 











COUNTY, CALIF. 


Under date of August 29, 1938, Dr. W. M. Dickie, Director of 
Public Health of California, reported plague infection proved in one 


PLAGUE INFECTION IN CALIFORNIA, NEW MEXICO, AND WYOMING 


IN A GROUND SQUIRREL AND IN FLEAS FROM GROUND SQUIRRELS IN SAN BERNARDINO 
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Bernardino County, and in a pool of 84 fleas collected August 8 from 
52 fisheri squirrels from the Crestline Public Dump, 2 miles northeast 
of Crestline, San Bernardino County. 


IN PRAIRIE DOGS AND IN POOLS OF FLEAS FROM PRAIRIE DOGS IN CATRON COUNTY, 
N. MEX. 


Under date of August 27, 1938, Senior Surg. C. R. Eskey reported 
plague infection proved in prairie dogs (Cynomys gunnisoni zuniensis) 
and in pools of fleas from prairie dogs in Catron County as follows: 

In a pool of 8 fleas from 1 prairie dog found dead August 12, 6 miles north of 
Adams Diggings; in tissue from 2 prairie dogs shot August 12, 7 miles northwest 
of Adams Diggings; in a pool of 81 fleas from 3 prairie dogs shot August 13, 4 
miles northwest of Adams Diggings; in a pool of 90 fleas from 12 prairie dogs shot 
August 16, 6 miles northeast of Adams Diggings; and in a pool of 157 fleas from 
25 prairie dogs shot August 18, 6 miles south of Adams Diggings. 


IN TICKS FROM GROUND SQUIRRELS IN LINCOLN COUNTY, WYO. 


Under date of August 27, 1938, Senior Surg. C. R. Eskey reported 
plague infection proved in a pool of 9 ticks collected from 16 C. armatus 
shot July 30, 1938, 3 miles southeast of Kemmever. 


CASES OF VENEREAL DISEASES REPORTED FOR JUNE 1938 


These reports are published monthly for the information of health officers in order to furnish current 
data as to the prevalence of the venereal diseases. The figures are taken from reports received from State 
and city health officers. They are preliminary and are therefore subject to correction. It is hoped that 
the publication of these reports will stimulate more complete reporting of these diseases. 












































Reports from States 
Syphilis Gonorrhea 

Cases re- | Monthly | Casesre- | Monthly 

ported case rates ported case rates 

during per 10,000 during per 10,000 
month population month population 
DO SE SE NS Mee we SCL Me | EATEN M 
FT ea OE NEES RE HSLNSET ES. bo BOL PEERS 
pT RS 2 ES IG aE SANT Sh ES 1, 473 7.19 1.60 
| EE ES STR Res a ST 2, 335 3. 79 1, 514 2. 46 
EE SERS 148 1.38 1 . 85 
ote ie aE LILY EER, OS TS, AEE Cenne e s Kee a eek 
aE. Tite siginatiintidmemnimnan 299 11. 46 50 1.92 
pO eee: 271 4.32 233 3.72 
RCE: | Seti SEES SP GE ETL LTTE A 1, 658 Of ) ae Fy re ee 
SSE EEL PES ESTEE S ee Cae 2, 589 8. 39 349 1.13 
| NESSES Dee ICES EFF RSE: 34 . 69 14 .B 
pT RIE apt Bi SER. 2, 309 2.93 1, 191 1.51 
|” SRE SIO EY See RG NE Se ONE 425 1.22 150 .43 
pO Ra EE POE LES LIES AT 276 1.08 197 77 
pe a ie ER SS 325 1.74 90 . 8 
ER RSS a ES SE 796 2.73 421 1.44 
SN... camnattndhatiediindsakaiadsiimeiebidbomaie 1,363 §. 39 116 4 
A Pere 44 . 51 67 . 78 
OD RRR ere oe 1,350 8.04 293 1.75 
INN 4.45. cecetapeiicciciematg tide lnaaittininlichiaicund 412 . 93 337 . 76 
DN dir eucintiidlinchineninncnzabaee Gata abdineisind 1, 257 2.60 532 1.10 
a 301 1.13 176 . 6 
ETRE ate 2, 786 13.77 2, 425 11. 99 
\esousl eR TE ee a Se eee 1, 086 2.72 260 . 65 
pL LS = - 33 . 61 21 .39 
8 SE RES EET SD Gr 73 . 54 S - 62 
Nevada_....._. 26 2. 57 7 . 69 
New Hampshire_ 23 45 12 24 





See footnotes at end of table. 
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Reports from States—Continued 


































































































































Syphilis Gonorrhea 

Cases re- | Monthly | Cases re- | Monthly 

ported case rates case rates 

during per 10,000 uring per 10,000 

month | population; month | population 
REGU JOLSET ~ odcccccccecadcccsonccsontensscensetacocosss 1, 068 2. 46 271 . 62 
OW BEGKIOD. ..ncccccccaccccsccccccessocssanecsesedéawe 123 2.91 23 . 55 
Blew Wet. <n cctccccccccccceccecsuucssspoesccssctese= 5, 983 4. 62 2, 037 1. 57 
North Caroline........ccccceccccccecccsspccassesscesces= 3, 978 11. 39 710 2. 06 
North Dakota. _ ...ncncccnncccsecccccccnccsecsceccoese 23 .33 2 23 
SN. _... cnspansunsesocnecnocedubedasnantninmabnaiignl 1, 153 L771 331 .49 
a ee ee ee 346 1.36 261 1.02 
CR... ocaccccocucccunancessucéudsedscsbastosseuases 96 . 93 139 1.35 
Pennsylvania *...........-anccccccncccescsocecececececes 1, 449 1. 42 194 .19 
SSO a ae 122 1.79 55 .81 
Sowtin Carolinas |. ...nacacoscescuscucccccccecccccccenec|osccssscecocsoesccosecsee “ 1a * i 
Rath DawstA. .. cccancssuccocntndatincebuscotadetasboin 31 45 31 .45 
IID ...ccocscusesuserendsbupapesdbtanseesocchngind 1,147 3. 95 364 1.26 
TEER. ...ncncconncccswadttsbosindbbebedlneagbagwonbnee 664 1.08 297 .8 
SS eR a SS 25 48 39 -75 
WOE. .....ccccccscissisbdsbausédhoocaatewunheubapebnd 13 . 34 31 .81 
“Ea ee a 992 3. 67 265 . 98 
WetRGROR... .. .cncncacccegtecnasdccceeqnscspitesoccans 230 1, 39 210 1.27 
West Virginia ! . . 2. ncccccccccccccccccccccccccccccccces|eccececes il Saket FREPRLT ERLE SES OSS. 3 
TGREER.....coccenuemiuntibddusteneusesetdsasteednnand 67 23 120 41 
Wyoming !__..........-.--.--------------------200-----|-----2------]-- 22-202 ----]---- 22 ------ | -- nnn eens 
Total. 39, 199 3. 26 14, 365 119 

Reports from cities of 200,000 population or over 
Diesen, CO00 6. cctsaccassendamiansceaniin dinbantoakiendbipibidineiesind “ ai 
Atianbe, ht... .nccnccccccépbannpeonccdektmennenshase 439 15. 29 107 3. 73 
ye | a aes 882 10. 69 185 2. 24 
| Na ees i. eS 396 14.03 54 1.91 
Boston, Mass. -.-...-....---- = 150 1.90 110 1.39 
ER RTE a 121 2.04 49 .83 
CONEND, TBE. ...ncnccceseccuncdsssseciasseplabessesecnadaseegdecguaceanaiaahanada Ae ™ 
0 J ee ee 258 5. 54 84 1. 80 
Gene: SO.~ | cnncenmentdachuseabinsatineatonbebeh 233 2. 50 62 . 67 
Caenets., GEM, .. .ccanndunsicnnnjinitinaindnbonsenn’ 93 3. 04 11 . 36 
Dallas, Tex_-- speihisiaaibaanes'dedidiaibleneiestndiian tine: petivaiitisietineir’ 274 9. 46 93 3. 21 
ee | ae ee nd 41 1.95 f = 
i sa ee en a aietiineiadiiaieane 
pi a RE ES. AS REE TS 624 3. 60 230 1.33 
pO, OF Ee EE Se aes 2 Pam © e 
OE OS SSS IE SETS 22 . 58 18 48 
PONENT Ce Peis ie pnp cidecncctudceocqncnescsneeetd 124 3. 85 35 1.09 
a © eee ee 94 2. 23 3 -07 
Dt SE EE eth addiniisnncdieGepoekwhuenseantstiones 677 4.73 372 2. 60 
eS 2 SR RISER 303 9. 35 138 4. 26 
I ic ninnl aactitinonetenanebneaead 345 12. 92 70 262 
pS NS EO SR ES aS eae 3 eS Fee be ae a8 
ESS Ae eee 83 1.71 53 1.09 
DONNGEE Ei elk. .cesasesacinnnocenonsbdhdsentianctannl 347 7.49 127 2.74 
Wow Onimnite, Bt... ncacecccccncccccccccuncccccctenscns nbbutebeceseincéseocasssfenascovescesioccuaqgesete 
New York, N. Y. 6.01 1, 392 1.91 
Oakland, Calif. 2.14 46 1. 52 
Omaha, Nebr-_- 1. 86 42 1.91 
Philadelphia, P 2. 59 |... rook o- 
Pittsburgh, Pa- 6.01 34 . 50 
Portland, Oreg. - 25 12 . 38 
pee SS ee ee a ae ere ee ee eae “ts 
Rochester, N. Y_. 1.22 52 1. 54 
8t. Louis, Mo__.- 6.41 145 1.73 
8t. Paul, Minn__. 2.06 16 . 57 
San Antonio, Tex__- 3. 78 67 2 67 
San Francisco, Calif. 3. 50 158 236 
IED, SPEEME. .c.inccsscotesidninmmuinadbmeost 2.71 85 2.24 
Syracuse, N. Y.!_._.. = = 

Toledo, Ohio !___......... a rear BAe 
Washington, D. C.4_. 43 .37 


























1 No report for current month. 
3 Incomplete. 


§ Only cases of syphilitis in the infectious stage are reported. 


4No report during present fiscal year. 
§ Reported by Social Hygiene C. 
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WEEKLY REPORTS FROM CITIES 
City reports for week ended Aug. 27, 1938 


This table summarizes the reports received weekly from a selected list of 140 cities for the purpose of show- 
ing a cross section of the current urban incidence of the communicable diseases listed in the table. 

















Diph-| Influenza | Mea- | Pneu-| SC | Small-|Tuber-| ph 3;q | pO°P"| Deaths, 
State and city theria sles |monia fever | POX culosis oe B... * all 
CaS€S |Gases|Deaths| “85° deaths cases | C255 deaths cases | cases | CSUSeS 
Data for 99 cities: 
5-year average - - 103 42 13 200 282 260 3 349 95 & (| a 
Current week__- 74 28 ll 122 272 202 3 339 95 i | oa 
Maine: 
Portland. -_-....-. SE sieeed 0 0 2 0 0 0 0 0 238 
New Hampshire: 
Concord........ ) == © 0 0 0 0 0 1 0 0 14 
Manchester - - .- ee 0 0 0 0 0 0 0 0 ll 
Sa ee 0 0 0 0 0 0 0 0 8 
Vermont: 
Ss ) See 0 0 0 0 0 0 0 0 2 
Burlington _.-.-.- )] ae 0 0 0 0 0 0 0 0 s 
Rutland___....- gees 0 0 0 0 0 0 0 0 8 
Massachusetts: 
ees je 0 3 9 10 0 uv 8 28 172 
Fall River_...-- O Bicocas 0 0 1 0 0 2 2 2 2 
Springfield... -- Ph cae 0 2 1 0 0 1 0 1 22 
Worcester. _..-- 3 RES 0 0 5 2 0 0 0 4 55 
Rhode Island: 
Pawtucket____- 4 = & 0 0 0 0 0 0 2 0 11 
Providence----- 2 nee 0 3 0 0 0 1 0 18 45 
Connecticut: 
Bridgeport. .-- PT iene 0 0 0 0 0 2 0 3 22 
Hartford __ -_--- | eee 0 0 0 1 0 0 0 3 29 
Ne Haven.--.- g See 0 0 0 0 0 0 0 29 20 
New York: 
Se Sees , ae 0 q 6 2 0 5 0 34 113 
New York-_..--- 6 3 1 32 53 16 0 65 28 407 1, 200 
Rochester __.... OD Bade 0 3 3 0 0 1 0 7 45 
Syracuse __-....- 3 ae 0 4 0 1 0 0 0 7 31 
New Jersey: 
Camden__.....- 5 Se 0 0 0 1 0 2 0 1 22 
Newark_.....-- 5 eee 0 2 0 6 0 3 0 85 7 
>, i ree 0 0 0 2 0 3 0 4 39 
Pennsylvania: 
Philadelphia - - - fe 0 2 12 11 0 19 3 78 417 
Pittsburgh --._- 4 1 1 1 2 12 0 9 2 26 118 
Reading.......- | a 0 0 0 0 0 1 0 2 38 
Scranton. -...... | TS ee _f vee 0 _f Sate 0 _¢ ree 
Ohio: 
Cincinnati__...- = 1 0 10 3 0 s 0 7 130 
Cleveland...... 1 1 0 4 5 5 0 5 0 83 144 
Columbus__...- | See. 0 1 3 1 0 4 0 0 70 
.; Sees 0 1 1 1 2 7 0 4G 1 16 72 
Indiana: 
Anderson____..- | ree: 0 0 0 1 0 0 0 3 9 
Fort Wayne_..-. | eee 0 0 0 0 0 2 0. 0 19 
Indianapolis___. tated 0 3 3 4 1 6 0 10 102 
Muncie________- PR ncades 0 0 0 3 0 0 0 0 10 
South Bend___. |; =e 0 0 0 0 0 0 0 0 12 
Terre Haute___. | Se 0 0 0 3 0 0 0 0 13 
Illinois: 
Alton 2 ee 0 0 0 0 0 0 4 0 7 
Chicago... 6 3 1 3 21 23 0 35 5 371 597 
Elgin OP Riscien 0 0 1 0 0 0 0 0 5 
Moline  ) Saeee 1 1 0 0 0 0 0 1 6 
Springfield... 3 Re 0 0 0 0 0 0 0 0 23 
Michigan: 
Detroit......... __—- 2 4 6 i) 0 19 3 198 213 

_ Se | = 0 1 1 6 0 2 0 6 16 

Grand Rapids. | RES 0 0 0 6 1 0 0 2 23 
Wisconsin: 

SE | ae 0 0 0 2 0 0 0 3 6 
Madison... .... | eee 0 1 0 4 0 0 0 3 24 
Milwaukee_.... —;| oa 0 0 2 3 0 3 0 190 66 
Racine...<e-.-- | 0 1 0 0 0 0 0 51 7 
Superior__...... _ | Sore 0 0 0 1 0 0 0 0 5 
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City reports for week ended Aug. 27, 1938—Continued 


September 16. 1938 














































piph-| Tfluenza | yfea- | Pneu- .-¥ Small-| Tuber- pbald by yd Deaths, 
State and city | theria)———-———|_ sles {moniaj »,.., | Pox culosts fever | cough | , 2! 
ea 
CASS |Cases|/Deaths| “2525 [Teaths) cases | Cases S| cases | cases | USS 
Minnesota: 
aS aaa “| EES 0 3 1 2 0 1 1 18 15 
Minneapolis_-_-. , = 0 4 3 1 0 1 0 5 91 
_ ~ Seer i) en 3 2 3 0 1 0 10 40 
Iowa: 
Cedar Rapids. - OS. .canskesousens EE 0 a 0 8 Biscice 
Davenport - -.-- | es ee ee ), =e 0 oa 0 _ ee 
Des Moines. - .- ;_ 0 0 0 3 0 0 0 0 26 
Sioux City... 2) RIE! ES ee B hcewace 0 © Beectunn 0 i ae 
Missouri: 
Kansas City-_.-- {a 0 0 2 6 0 5 2 0 94 
St. Joseph__...- OD Esones 0 0 2 0 0 2 1 1 18 
> ee | Sen 0 0 3 6 0 i) 3 10 197 
North Dakota: 5 
Ss os ccocsininne >) = 0 0 0 1 0 0 0 0 7 
Grand Forks... ij, eet Bee 4 eRe 0 2} ee 0 as 
 * eae | oe ee 0 0 0 0 0 0 0 1 9 
South Dakota: 
Abkerdeen......- | FASS eee i, ees 0 © hiccben 0 _| ars 
Sioux Falls_...- | SePSe 0 0 0 0 0 0 0 0 12 
Nebraska: 
Lincoln........- | aS SORE. ate 0 | aS 0 , oom 
GOIE..ccccnese _} eee 0 1 3 0 0 1 0 0 54 
Kansas: 
Lawrence.....-- ae 0 0 0 0 0 0 0 0 7 
Topeka........- }) = 0 1 1 0 0 0 1 >} ree 
Wichita. ....... , Re 0 0 0 0 0 1 0 2 23 
elaware: 
Wilmington. .-- SP ahet 0 0 1 0 0 0 0 2 33 
Merged: 
altimore.....- 1 2 0 7 7 0 0 10 2 19 181 
Cum berland.._. | ae 0 0 1 0 0 0 0 0 10 
Frederick ___.._. _ | eee 0 0 0 0 0 0 0 0 1 
Dist. of Columbia: 
Washington. --- _t Eee Be 0 2 & 5 0 6 7 7 139 
Virginia: 
Lynchburg... 0 0 0 0 0 0 1 1 2 10 
Norfolk_._.....- 0 0 0 1 0 0 1 0 0 27 
Richmond._..... 1 0 1 3 4 0 4 1 0 38 
Roanoke. .....- Ie aR 0 0 0 0 0 1 0 0 14 
West Virginia: 
Charleston. ..-- O ficncos 0 0 2 0 0 0 0 0 23 
Huntington-.-.- |) ee aoe een 0 |) ee 4 p= ae 
Wheeling_...... iy 0 0 1 0 0 1 1 1 17 
North Carolina: 
Gastonia... ....- | ee es _y ee 0 j= 0 ) 
Raleigh___....-- | See 0 0 1 0 0 0 3 19 
Wilmington... {ae 1 0 1 0 0 0 0 ll 
Winston-Salem. , 5 Ree 0 0 0 1 0 0 2 5 
South Carolina: 
Charleston... -- 0 2 0 0 2 0 0 1 0 
Florence__.....-. © tadees 0 0 0 0 0 0 0 
Greenville. _...- O Lashes 0 0 0 1 0 0 1 
Georgia: 
Atlanta. ......- 5 3 0 0 6 4 0 3 3 
Brunswick... i h.neded 0 0 0 0 0 0 3 
Savannah.....- 2 1 0 0 0 0 0 1 0 
Florida: 
Miami......... 5 ee: 0 0 0 0 1 2 
ce i ee: 4, ee 0 9 1 0 0 4 
Kentucky: 
Ashland_....... es a | eee 0 | eee 1 a 
Covington__...- ) =e 0 0 1 4 0 1 0 0 17 
Lexington __...-. | 0 1 0 0 0 2 0 1 21 
Louisville. __... 3 1 0 2 2 0 0 2 0 3 59 
Tennessee: 
Knoxville____.. Pa.cuned 0 0 4 0 0 0 0 2 21 
Memphis___..-- ff Se 0 0 4 2 0 4 0 3 59 
Nashviile__....- @ twsand 0 0 0 0 0 2 0 5 40 
Alabama: 
Birmingham... 0 2 0 0 3 0 0 6 3 0 85 
Mobile. ........ © Sinctsieie 0 0 1 0 0 0 1 0 24 
Montgomery... RE! SEE © Cecectsde 0  Sisaabed 0 © Bucscone 
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City reports for week ended Aug. 
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27, 1938—Continued 






























































Diph- Influenza Mea- | Pneu- .-7 Small-/Tuber- Fie WwW —w Deaths, 
State and city | theria sles |monial saver | POX |culosis _ pS all 
C8S€ |Oases!Deaths| “25° deaths cases | °aSes deaths cases vacne | Causes 
Arkansas: 
Fort Smith. -.--- =a eee | ae 0 Disses 2 DO Bicdsnace 
Little Rock__._- |) 0 0 1 1 0 0 0 0 3 
Louisiana: 
Lake Charles-_-- >) == 0 0 2 0 0 0 0 0 
New Orelans_-.. 6 3 2 1 23 1 0 14 2 15 211 
Shreveport. -_-- _| ae 0 0 3 0 0 1 0 0 42 
Oklahoma: 
Oklahoma City. _y ae 0 0 1 5 0 1 0 0 24 
WER 5 DB hoondens 0 Se 1 Sm 
Texas: 
a | 0 0 2 2 0 3 0 4 54 
Fort Worth __- hy Sante. 0 0 2 0 0 2 0 0 43 
Galveston__-.--- 0 4 .ccsce 0 0 2 0 0 0 1 0 2 
Houston... .---- DP Woke 0 0 1 2 0 5 4 0 69 
San Antonio___. Bikewdndy 0 1 3 0 0 2 0 1 49 
Montana: 
Billings_.....-..- 1 incanall 0 0 0 1 1 1 0 6 10 
Great Falls....- | eee 0 0 0 0 0 0 0 5 ll 
ccemaad | a 0 0 0 0 0 0 0 0 3 
Missoula__.--.-- | 0 0 0 0 0 0 0 0 2 
Idaho: 
ES | am 0 0 0 0 0 1 0 0 12 
Colorado: 
Colorado 
Springs___---- fp ae 0 0 0 0 1 2 0 6 7 
Denver........- = 0 1 7 4 0 1 0 19 67 
a Waasone 0 1 1 0 0 0 0 3 y 
New Mexico: 
yr can ae _} ao 0 0 0 0 0 2 0 0 ll 
teat Lake City- | 0 0 0 1 0 0 0 5 20 
Washington: 
Seattle. __.....- ) 0 0 1 0 0 2 0 13 ss 
Spokane..-.----- Dy Secchi 0 0 1 0 0 1 5 1 29 
Tacoma_.....-- __} Aethees: 0 0 0 0 0 0 0 3 30 
Oregon: 
Portland_.__---- fete 0 2 1 0 1 2 0 1 68 
SRR 0 |: | 1 | = aa 0 C.kicentien® 
California: 
Los Angeles__- 6 6 0 10 8 17 0 15 2 263 
Sacramento____. aes 0 3 1 1 0 0 0 5 19 
San Francisco __ 0 1 10 3 6 0 5 0 14 161 
Meningitis, " Meningitis, = 
meningococcus — meningococcus — 
State and city tints State and city ————— litis 
Cases | Deaths} SSS Cases | Deaths| “*5°S 
Rhode Island: Minnesota: 
Pawtucket. ...<<--.- “— 0 1 | EE ees 0 0 1 
New York: District of Columbia: 
New York-..-.. we 0 0 4 Washington -_.._...- 0 0 2 
New Jersey: Virginia: 
Ee a 0 0 1 0 SS eee 0 0 1 
Pennsylvania: Richmond........._- 0 0 1 
Pittsburgh..........- 0 0 1 a ctrecinlnnnesl 0 1 0 
Bi cccencehasas 1 0 0 |} North Carolina: 
Ohio: Winston-Salem. .-.-._- 1 0 0 
Cincinnati........... 0 0 1 || Tennessee: 
ois: ee 1 0 1 
es 4 0 2 || Montana: 
Michigan: Great Falls.......... 0 0 5 
Detroit..... enniieieuel 1 0 1 
Wisconsin: 
Milwaukee.......... 1 0 1 





























rence, ‘Kans; B 


Pellagra.—Cases eens: Winston tales, 2; Atlanta, 6 
Typhus fever —Cases: Cleveland, 1; Hortolk, 1 
Houston, 3. Deaths: Charleston, 8. C 


Savannah, 3; Knoxville, 1 
; Charleston, 3." C., 


; Montgomery, 2. 
9; Savannah, 1; Tampa, 1; Galveston, 1; 


hat: o ithe. -—Cases: Kansas City, Mo., 1; St. Louis, 2; Minot, 5; Omaha, 1; Law- 
Birmingham, 1 Denver, 2. 








FOREIGN AND INSULAR 


JAPAN 


Poliomyelitis —According to information dated August 6, 1938, a 
severe epidemic of poliomyelitis has broken out in the Hanshin 
(Osaka—Kobe) area of Japan. In recent weeks more than 500 cases 
have been reported, almost invariably attacking children mostly 
under 3 years of age, while adults seem to be almost completely 
immune. The mortality rate is said to be very low. 


LATVIA 


Notifiable diseases—April-June 1938.—During the months of 
April, May, and June 1938, cases of certain notifiable diseases were 
reported in Latvia as follows: 



































Disease April | May| June Disease April | May | June 
CS Se 3 3 SQ === aaa 235 | 205 144 
Reina meningitis _ --- Q 13 3 || Paratyphoid fever__......._- 6 YW 10 
Diphtheria_.................- 102 87 4 || Poliomyelitis. ___............ 12 14 6 
SN  cipantbantindinipestinnwd Ce eee Puerperal septicemia__......- ll 13 10 
I -ccseknncntpentads 41 64 45 || Searlet fever__.............-- 420 | 366 299 
SSS 97 | 274 FF RE ey Se 
Lead a AIT LE! SEARS Lar i), . Rees 1 3 
BARE SE Rae 2 2 || Trachoma. .-................- 71 43 64 
Lethargi encephalitis. .....- 1 | eae Tu iciincisiandGanaecenel 317 | 375 333 
T 24466nkebenesetdicdens B Besinaabrusces Typhoid fever___...........- 44 41 
ae SAA IE aS ll 56 30 || Whooping cough...........-- 210 | 135 131 
YUGOSLAVIA 


Communicable diseases—4 weeks ended August 14, 1938.—During the 
4 weeks ended August 14, 1938, certain communicable diseases were 
reported in Yugoslavia as follows: 








Disease Cases Deaths Disease Cases Deaths 
iii ial 100 3 || Paratyphoid fever__.......... a 
Cerebrospinal meningitis. -~._- 13 4 || Poliomyelitis__............... ) See 
Diphtheria and croup--_._.... 319 21 || Scarlet fever.................. 130 3 
ON EEE LTO TT 295 he bX a SGT | Sere 
NS eS Se 137 De Se ..... crchulanbwonmenmal 56 19 
a. + CARRERE BPE 5 2 || Typhoid fever._.............. 291 9 
 _ EtG Ree 3 ee by), a a 23 
Letharsic encephalitis. ....... 5 ELH 
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER 


Norte.—A table giving current information of the world prevalence of quarantinable diseases appeared 
in the PuBLIC HEALtu Reports for August 2€, 1938, pages 1544-158. A similar cumulative table will appear 
in future issues of the PusLic HeaLttTH Reports for the last Friday of each month. 


Cholera 


China.—During the week ended August 27, 1938, cases of cholera 
were reported in China as follows: Canton, 6; Hong Kong, 21; Macao, 
41; Shanghai, 586; Swatow, 7. 

Indochina (French)—Annam Province-—During the week ended 
August 27, 1938, 75 cases of cholera were reported in Annam Province, 
French Indochina. 

Plague 

Peru—Lima Department—Sayan.—For the period July 1-31, 1938, 
one fatal case of plague was reported in Sayan, Lima Department, 
Peru. 

United States—A report of plague infection in California, New 
Mexico, and Wyoming, appears on pages 1676 and 1677 of this issue 
of Pustic Heatta Reports. 


Yellow Fever 


Brazil—Amazonas State—Coary.—On July 24, 1938, one death 
from yellow fever was reported in Coary, Amazonas State, Brazil. 
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